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Continuous brakes for long freight trains, 
By J. NETTER, . 


FORMER STUDENT OF THE POLYTECHNIC SCHOOL. 


Figs. 1 to 28, pp. 1290 to 1307. 


(Le Génie civil.) 


Official trials, of brakes for long freight 
trains have been in hand since the Spring 
of 1921, as was pointed out by the 
Minister of Public Works on 7 December 
last in the Chamber of Deputies. 

A Commission, under the presidency of 
the Director of Motive Power and Rolling 
Stock of the Government, has been 
appointed to carry out tests on the West- 
inghouse and Lipkowski compressed air 
brakes, and on the Clayton-Hardy vacuum 
brake. ; 

A first series of tests commenced in 
March 1921, -and were continued peat 
_ July. These were as follows : 


i With the Westinghouse brake, on the 
Paris-Lyons-Mediterranean Railway, on 
the following lines : ; 


Villeneuve-Saint-Georges to’ Montereau 
(gradient less than 1 in 250); 

La Beaume. to Die (line from Livron to 
Briancon) (maximum gradients 1 in-50); 

La Freissinouse to Gap (on the same 
line) (maximum gradient 1 in 40); 

La Chapelle-Laurent to Brioude (line 


from Brioude to Saint-Flour) (maximum 
gradient 1 in 30); 


2° With the Lipkowski brake, on the 
line from : 


-Epone to Plaisir-Grignon (State Rail- 
way) (maximum gradient 1 in 91); 


3° With the vacuum brake, on the line 
from : 


Beauvais to Creil (Northern Railway) 
(maximum gradient 1 in 62.5). 


A second series of tests, to which repre- 
sentatives’ of the Allied powers were 
invited, were commenced on 12’ December 
and ended on 22 December. These tests, 
made with the three types of brake, were 
carried out:on two portions of the Paris- 
Lyons-Mediterranean Railway ': 

‘1° The line from 
Georges to Montereau; ~ 

2° The line from La Chapelle-Laurent 
to Brioude. 


Villeneuve-Saint- 


We hope to be able to ‘give the results 
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obtained soon, but it may be interesting 
in the meantime to explain the general 
situation and the means by which the 
experts propose to solve the problem. 


The pre-war situation. "= It +s nearly 


twenty years since the question arose in 


Europe of following the lead of. the.. 


United States in applying to freight trains 
the automatic continuous brake, already 
universally used on passenger trains, 

In 1909, the International Conference 
for the unification of railway technical 
practice, which met at Berne, drew up a 
programme of the conditions which must 
be satisfied by a brake which would be 
suitable for international traffic, and the 


various States represented at the Con- _ 


ference agreed to submit to the examina- 
tion of an international commission the 
systems which they intended to adopt in 
their country. Austria in 1912 and 
Hungary in 1913 called together this 
Commission in order to submit to it, 
in the case of the former, the Clayton- 
Hardy vacuum brake, and in the latter 
case, the Westinghouse brake with two 
train pipes and provided with a new 
form of <« triple valve >», The results 
of the trials were considered as: being 
satisfactory by the Commission. Ger- 
many was to have put forward, in Sep- 
tember 1914, another system of com- 


pressed air brake, the Kunze-Knorr, but — 


the war prevented the Commission from 
meeting, and this brake was adopted by 
our enemies, without the approval of the 


Commission, and with the intention of en-— _ 


forcing its use after a victorious. conclu- 
sion of the war. It was therefore neces- 
sary to include in the Treaty of Versailles 
a clause (1) requiring Germany to accept 


(!) Article 370 of the Peace Treaty_runs thus : 

« Germany undertakes to fit her own wagons so 
that it may be pos~ible : 

« 1° To include these in freight trains running on the 
lines of the allied and associated powers which were 
represented at the Berne Convention of 15 May 1886, 
as amended on 48 May 1907, without impairing the 


in international traffic the brake which 
might be. adopted by the allies within a 
period of ten years after the conclusion 
of peace. 

Meanwhile the problem was not entirely 


‘neglected in France. In 1910, the Orleans © 


Company tested a very ingenious method 
of .braking long trains. This method, 
which is due to the chief engineer, Mr.Sa- 
bouret, allowed the use of the existing 


pattern. of Westinghouse brake by the 


simple expedient of inserting, at about the 
fifteenth vehicle of a train of 60 wagons, 
a special valve known as a < retarding 
valve >» designed to automatically slow 
down the rate of propagation of the 
braking effect at the tail of the train, 
until the slack between the buffers is 
closed up, and the train may be considered 
as a continuous vehicle (1). 

The results obtained by the Paris- 
Orleans were very satisfactory. The tests 
were repeated with less success on the 
Eastern, but under specially difficult con- 
ditions which would probably have been 
too difficult for any system of continuous 
brake. 

The experiments with the so called con- 
tinuous couplings, having been abandoned 
by the Eastern Company, were resumed 
in June and July 1914 by the Orleans 
Company, but the declaration of war 
intervened. Also, after the Paris-Lyons- 


working of the continuous brake which may, within 
the ten years after the operation of the Treaty, be 
adopted in these countries ; 

« 2° To accept wagons belonging to these powers 
in all freight trains on German railways. 

« The rolling stock belonging to the allied and 
associated powers shall receive, upon German lines, 
the same treatment as German stock, as regards 
forwarding, attention and repairs. » 

(4) Le Génie Civil published in its number 
for 145 July 1941 (Vol. LIX, No, 44) an article 
by Mr. Sabouret explaining in detail the principle 
and application of this method and the results of 
the original trials. . 

See also Bulletin of the Railway Congress for 
February 1912, p 144. 
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Mediterranean trials had shown the 
advantages of a modified form of brake 
which avoided the special arrangements 
necessary with Mr. Sabouret’s system, the 
companies which had not already, as in 
the case of the Orleans Railway, fitted a 
considerable portion of their rolling stock 
with the original brake, naturally pre- 
ferred to fit the new brake. 

On the other hand, the -Paris-Lyons- 
Mediterranean Company had repeated, in 
1912 and 1913, the trials made in Hungary 
with the Westinghouse brake, but in this 
case without the double train pipe, the 
disadvantages of which appeared to be 
more serious than that of requiring some 
brakesmen on the few sections of the 
line where long gradients of more than 
1 in 50 are encountered. On the other 
hand the Lipkowski Company had just 
obtained permission to carry out trials 
on the State Railway of their improved 
brake for long trains, but these tests were 
interrupted, almost at their commence- 
ment, by the war. 


The situation after the war. —During the 
war, the Germans informed the Entente 
powers, through Switzerland, of their 
decision to dispense with the approval 
of the International Conference as regards 
the adoption of a continuous brake for 
freight trains. This notification, together 
with applications made by the Lipkowski 
Company (1), in order to obtain a conti- 
nuation of the tests which were inter- 
rupted by the war, resulted in the Minis- 
ter of Public Works appointing a special 
commission, selected from the Technical 
Railway Committee, in order to choose 
a type of brake which might be proposed 
by France to Allies and neutrals, with a 
view to its adoption for international 
traffic. 

The Commission chose the Clayton- 
Hardy vacuum brake because of the 
following advantages: extreme simplicity, 


(') These applications were not made until after 
the decision of the Minister to fit a train with the 
vacuum brake, 


low maintenance costs, simultaneous 
action and easy graduation. 

The Minister. therefore appointed a 
second commission to prepare a train 
fitted with the Clayton-Hardy brake, in 
order to demonstrate it to the Allies and 
neutral countries. 

The work of this second commission 
and the preparation of the experimental 
train extended over two years, thus | 
giving the supporters of the compressed 
air brake the opportunity of again putting 
forward the reasons, which they claimed 
to be decisive, which should lead to the 
adoption of the latter. The point was 
that the Technical Committee had agreed 
that the same brake ought to be used for 
both passenger and freight trains, and its 
decision in favour of the vacuum brake 
amounted to condemning the apparatus 
at present in service, both on the passen- 
ger and fast freight vehicles, and also on 
the slow freight wagons, a large number 
of which are already fitted with the com- 
pressed air brake. 

Seeing that about 80000 vehicles in all 
were concerned, the Minister of Public 
Works, while proceeding with the fitting 
of the Clayton-Hardy vacuum brake, also 
authorised the Paris-Lyons-Mediterranean 
Company and the Lipkowski Company to 
resume the experiments with the com- 
pressed air brakes. 

It is these trials which are now being 
carried out, concurrently with the de- 
monstration with the vacuum brake. They 
are being made in the presence of repre- 
sentatives from the allied powers. 

Having regard to the importance of the 
decision which has to be made, on which 
will depend the expenditure of some 
hundreds of millions of francs, including 
the rigging and cost of fitting, we consider 
that it will be well, before dealing with 
the above tests, to review from a purely 
technical standpoint the exact position as 
regards the problem of braking long 
freight trains. 


The existing systems. — The method which 
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is still used almost exclusively in Europe 
consists in the employment of brakesmen, 
who, in obedience to a code of whistles 
from the driver, operate, by means of 
hand wheels, the rigging which applies 
the blocks to the wheels. The American 
method on the other hand consists of 
fitting the freight trains with the West- 
inghouse compressed air brake, such as 
has been in use for a long-time on pas- 
senger trains. 

In this latter system, a compressor, 
carried on the locomotive, charges with 
compressed air a train pipe G (fig. 1) 


which runs the whole length of the train 
and from which are branch pipes to the 
distributors D, which. are known as 
« triple valves >». By means of a handle, 
the driver can connect the train pipe 
G with the atmosphere, the pressure then 
falls all along the pipe, and the triple 
valves, by reason of this drop in press- 
ure, act successively, thereby making a 
connection between the auxiliary re- 
servoirs, one of which is carried on each 
vehicle and the brake cylinder, the 
piston of which operates the brake rig- 


ging. 


Fig. 1. — Diagram of Westinghouse equipment. 


B, Branch pipe; — C, Brake cylinder; — D, Triple valve; — G, Train pipe; — R, Auxiliary reservoir. 


The same effect is produced without 
any action on the part of the driver 
when the train pipe is broken through 
any cause whatsoever. The brake is 
thus automatic. 

Figures 2 to 5, with the explanation 
attached, explain fully the construction 
and operation of the Westinghouse 
triple valve, which is very widely used 
in all countries. 

It will be seen that the auxiliary re- 
servoirs play the part of brakesmen and 
carry out their duties at the instant that 
the drop in pressure in the train pipe 
caused by the driver is felt by the triple 
valves. This drop in pressure is pro- 
pagated along the train pipe at a maxi- 
mum speed of 525 feet per second, less 
than half the speed at which sound tra- 
vels. Thus there is an appreciable delay 


in applying the brakes at the rear of a 
long train. In the case of a _ train 
3 281 feet in length, the air brake on the 
last vehicle does not begin to be applied 
till six seconds after the driver moves 
his brake valve, while the last hand 
brake can commence to be applied by a 
guard less than three seconds after the 
whistle is sounded. 

On the other hand, the action of the 
compressed air is rapid and powerful, 
while that of the brakesman is applied 
gradually. It follows that with an air 
brake, the front vehicles are retarded 
sooner than the rear vehicles, and these 
tend to bunch up upon the front of the 
train, this action being accompanied by 
more or less violent shocks, whenever 
the force between the vehicles exceeds 
the strength of the buffer springs. For 
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the same reason, couplings may be 
broken by the rebound of the buffer 
springs when the brakes are released. 

These effects are not serious in the 
ease of American rolling stock, which is 
provided with automatic couplings ca- 
pable of resisting a force of 136 t. (121 
English tons), and which have the com- 
bined buffing and draw gear, designed 
to absorb the normal shocks which are 
produced in ordinary service stops. 
Any abnormal shocks, which cause the 
springs to be fully compressed, causes a 
friction device to come into action, and 
the force is dissipated by this frictional 
action, instead of being stored in the 
spring. When the latter again extends, 
it returns the friction device to its initial 
position, thus the effect of the rebound 
of the spring is not greater than in the 
case of normal shocks. 

Under these conditions, the com- 
pressed air brake is used with success 
on long freight trains in America, in, 
spite of its harsh and non-simultaneous 
action. 

Having made these general observa- 
tions, we will now proceed to describe 
the rival systems of brakes which are 
used at present in Europe. These are 
the Westinghouse, Kunze-Knorr and 
Lipkowski, all of which are air brakes, 
and the Clayton-Hardy vacuum brake. 


Compressed air brakes. 


Westinghouse brake — The Westinghouse 
triple valve in its simplest form consists 
of the following essential parts (fig. 2): 


A cast iron body contains a piston P, 
the two sides of which are subjected to 
the pressure of the train pipe and auxi- 
liary reservoir respectively. By making 
a reduction in the train pipe pressure, 
the driver causes piston P to move, and 
its spindle T carries: 


1° By means of a pin r, a small valve k, 
known as the graduating valve; 
2° A slide valve t, which has a certain 


amount of play in the direction of mo- 
tion. . 


When the piston and consequently the 
slide valve are in the uppermost posi- 
tion, the valve k closes an orifice o 
drilled in the wall of the cavity of the 
slide valve, and thus prevents air from 
being admitted to the port. 


When the piston P is forced down, the 
graduating valve k opens, and the slide 
valve is also moved to the position 
shown in figure 3,-so that the air from 
the auxiliary reservoir can flow to the 
brake cylinder by way of the port in the 
slide valve. The pressure in the auxi- 
liary reservoir is thereby reduced, and 
when it becomes less than the pressure 
existing in the train pipe, the piston 
again rises and causes the valve k to 
again close the orifice o, thus prevent- 
ing any more air from feeding from the 
auxiliary reservoir into the brake cylin- 
der, and thus prevents any further in- 
crease in the braking power. Thus, for 
any given reduction in pressure in the 
train pipe made by the driver, there is 
produced a definite degree of braking 
force. 

A further reduction will produce an 
increase in the braking power by admit- 
ting an extra amount of air from the 
auxiliary reservoir to the brake cylin- 
der, through the graduating valve, until 
the pressure in the brake cylinder 


5 C 

reaches its maximum valve of Ric 
in accordance with Mariotte’s law 
(C being the volume of the cylinder, and 
R that of the auxiliary reservoir). Any 
further reduction in the train pipe press- 
ure causes the piston P to be forced 
down to its lowest position and puts the 
reservoir into direct communication 
with the brake cylinder (not by way of 
the port in the slide valve) (see fig. 4, 
full application). This effect is imme- 
diately obtained when the driver makes 
a sudden and large reduction in the 
train pipe pressure, or in the case of a 
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brake can be graduated when making an 
application. 

To release the brakes, the driver in- 
creases the pressure in the train pipe, 
which has the effect of immediately 
forcing the piston P to its uppermost 
position, and connects the brake cylin- 
der to the atmosphere through the ex- 
haust port (fig. 2), thus the release 
cannot be graduated. The release is 
very rapid, and when in the release po- 
sition the auxiliary reservoir is recharg- 
ed through the feed grooves d and f. 

A graduated release is not impossible 
in an air brake, and a number of devices 
have been suggested, in the United States 
and elsewhere, for realising this feature. 
However, in the United States, which 
is the only country which makes a prac- 
tice of applying continuous brakes to all 
freight trains, little importance is attach- 
ed to this feature, and it is not thought 
to warrant the extra complication as 
compared with the present system. 

In order to guard against a full appli- 
cation of the brakes being unintentional- 
ly produced by a slight reduction in 
pressure or leakage from the train pipe, 
the spindle of the piston T is prolonged 
below the piston by a tail piece, which 
before an emergency application can be 
made, must overcome the resistance of 
the spring R (figs. 2, 3 and 4). 


In Europe, where the couplings are 
comparatively slack, and where the draw 
gear is not as arule capable of resisting a 
force greater than 33 t., it is only since 
the Westinghouse Company decided to 
make this brake more responsive and 
less harsh in its action, that any tests 
with the air brake on heavy trains have 
been attempted. It has been made more 


responsive by accelerating the discharge 


of air from the train pipe, thus reducing 
the interval between the functioning of 
successive triple valves. It has been 
made less harsh by reducing the size of 
the orifice through which the air passes 


It will be seen that the — 


in flowing fromthe auxiliary reservoir 
to the brake cylinder, so as to increase 
the length of time necessary to fill the 
latter. 

The role of the accelerators is to re- 
peat by a. serial action along the train, 
the reduction of pressure in the train 
pipe made by the driver. When these 
operate, they connect the train pipe to 
bulbs in which there is normally atmo- 
spheric pressure. By their use, the 
speed of propagation is increased to 525 
feet per second. At the same time the 
period necessary to fill the brake cylin- 
ders has been increased to about 36 sec-~ 
onds. It follows that the brake on the 
first wagon is not fully applied till after 
about 36 seconds, by which time the last 
brake is applied with five-sixths of its 
maximum force. 

However, when. applying the brake it 
is necessary to take up the slack in the 
rigging and to bring the blocks on to 
the wheels quickly. It is desirable the- 
refore from this point of view not to 
restrict the orifice between the auxiliary 
reservoir and the brake cylinder till 
after an appreciable time has elapsed 
after the commencement of the applica- 
tion. 

The improved Westinghouse triple 
valve for long freight trains (figs. 6 to 8) 
fulfils all these conditions. With this 
apparatus the brake retains all the cha- 
racteristics of a hand brake, without 
loosing the invaluable property of being 
automatic, and is thus independent of 
the human factor. This triple. valve 
works. in exactly the same way as the 
ordinary triple valve as regards the feed-. 
ing of the auxiliary reservoir and th¢ 
release of the brake. 

As regards the . application. of ‘the 
brake, it has the following features : 


« 1° The pressure in the brake cylin-' 
der is built up in two phases : ‘ 

« First phase. — The triple valve gives. 
a rapid initial admission of air into the 
cylinder, so as to bring the brake blocks” 
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der in tea Ge 8. 533 Ib. per square inch, 
the valve c is held off its seat by the 
spring r, and. the air passes to the cylin- 
der through passages w and x, but when 


the. pressure in. the cylinder exceeds 


8.533 Ib. per square inch the piston p 
is forced down and valve c closes. on to 


its seat, and the flow of air to the cylin-— 


der can only take place 1 
fice w. '.- 


« 2° An accelerated propagation of 
braking effort is obtained for service 
applications as well as ne emergency 
applications. 


« This feature is obtained (figs. 7and 8) 
by means of a bulb A, which the slide 


valve puts into communication with the — 


train pipe for both service and emer- 
gency applications, and exhausts to the 
atmosphere when the brake is released. » 


_ This triple valve has been tried both 
on the Hungarian State Railways and the 
Paris-Lyons-Mediterranean, and has giv- 
en excellent results. It has been proved 
that goods trains which are thus fitted 

can be stopped without shock or break- 
age of the couplings in a shorter dis- 
tance than the same trains would require 
with hand brakes. It should be noted 
that the insertion of a number of wagons 
not braked, but merely piped, between — 
two braked wagons has_ no Ope on: 
effect. 
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period of time, leakage takes place past 
the pistons in the brake cylinders, and 
the brakes gradually release themselves. 
It is then necessary to make a fresh ap- 
plication and the pressure is thus re- 
duced in the auxiliary reservoirs till 
eventually it becomes insufficient to 
make a stop. It is then necessary: to re- 
charge the reservoirs from the train 
pipe, and this entails completely releas- 
ing the brakes, but during the time the 
brakes are released, the train will gather 
speed, and this defect will exist unless 
it is remedied by one of the three follow- 
ing methods : 


A. — In the first place, as was propos- 
ed by the Paris-Lyons-Mediterranean 
Company in 1912, a few special brakes- 
men can be employed to travel with the 
train down long and steep gradients to 
apply a certain number of hand brakes 
before the train starts to descend the 
incline. The effect of these brakes is 
such that the train does not accelerate to 
a dangerous amount during the relative- 
ly short interval between two-consecu- 
tive applications of the air brake. How- 
ever, on long gradients of 1 in 33, the 
variations in’ speed are as great as 
12 miles per hour; and this: gives rise to 
a feeling of insecurity, though it can 
scarcely be said that there is any’ real 
danger. 


B. — On the other hand, one can also 
follow the usual practice in the United 
States, and instead of employing brakes- 
men, use retaining valves, these being 
devices to check the exhaust to atmo- 
sphere from the brake cylinders, and 
thus to prevent the brakes being com- 
pletely released until the full pressure 
is again attained in the train pipe, and 
the auxiliary reservoirs are*re-charged 
and. in readiness for another application 
of the brakes. 

The retaining valve is shewn in. fig- 


ures 9 and 10. Two valves of the same~ 


area are held on their seats by springs 


which are both set to allow the’ valves’ 


to lift at a pressure of 14.22 lb. per square 
inch. A three-way cock allows either a 
free exhaust to atmosphere, or causes 
the exhaust to pass both these valves, or 
only one of them, thus retaining in the 
brake cylinder a pressure of either 
28.44 lb. or 14.22 lb. per square inch. 

This system has been used during the 
last series of trials on the Paris-Lyons- 
Mediterranean (March 1921). The varia- 
tions in the speed did not exceed 6.25 
miles per hour. 


C, — Finally, a second train pipe can 
be provided, from which branch pipes 
lead to the brake cylinders, though not 
by way of any triple valves. This me- 
thod is used in Hungary. When using 
this second train pipe, the driver applies 
the brake in a direct manner, without 
drawing on the compressed air stored 
in the auxiliary reservoir, which always 
remains as a reserve of braking power. 
The variation in speed in this case does 
not exceed 3 miles per hour. 


Of these three methods, the last men- 
tioned is the most complete, but the pro- 
gress of electric traction allows one to 
hope that in the comparatively near fu- 
ture the mountain lines will for the most 


.. part be electrified. When this is done, 


it will be possible to control the speed 
on.long and steep inclines without the 
use of brakes, which are only required 
for stopping the train. Whatever sys- 
tem of electrification may be adopted 
(single phase, three phase or continu- 
ous current) it will in fact be possible 
to recover as useful electrical energy 
all the energy due to gravity, which 
is otherwise dissipated by means of 
brakes (1). : 


(4) This is already the case on two American 


_lines, the Italian electrified lines through the Mont- 


Cenis, and in the Genoa district, and on one mineral 
railway in the South of Spain. It may be claimed 
that every line in Europe where the weight of the 


* trains necessitates speed control by means of brakes, 


will be electrified before the use of continuous 
brakes becomes general, 


» aL a 


_ kept in repair. 


Under these conditions, the Westing- 


house brake, as recommended by the 


Paris-Lyons-Mediterranean Company in 
1913, is a solution of the problem, which 
would be still more acceptable if there 
were no further need for employing 
special brakesmen on the inclines. 

As we have already stated, during the 
1921 tests on the Paris-Lyons-Mediter- 
ranean, refaining valves were used in 
accordance with American practice. 
This system necessitates that the valves 
should be « cut in > before descending 
long and steep inclines, and < cut out > 
after arriving at the foot of the incline. 
This is a serious inconvenience, since 
this entails the opening or closing by 
hand of a cock on each of the vehicles 
fitted with these valves (1). 

To overcome this disadvantage, the 
Lipkowski Company advocates the use 
of a double valve known as a < retaining 
and control valve » which has recently 
been patented by Mr. Etienne Seguin. 

This device (figs. 11 and 12) is con- 
nected both to the exhaust from the 
triple valve, and to the auxiliary reser- 
voir. As long as the pressure in this 
reservoir is less than the minimum ne- 
cessary to make a satisfactory stop, a 
spring R holds the piston P in its lowest 
position, and the valve H, which is con- 
trolled by the spindle of this piston is 
then closed, so that the exhaust from the 
brake cylinder, which enters through 


(4) It may be claimed that this inconvenience is 
not of very great importance as far as France is 
concerned, the sections of line to which it would 
apply being few in number. From the point of 
view of economy, the scheme proposed by the Paris- 
Lyons-Mediterranean Company this year appears to 
be very interesting. The retaining valves are to 
be detachable, and by means of a connection on the 
train pipe on the wagons can be attached in a few 
moments at the top of the incline, and removed at 
the foot of the incline. In this way a very small 
stock of valves is required, and these can easily be 
Also, as these valves are used on 
one particular portion of the line, they can he set to 
be suitable for the particular circumstances. 


the pipe connection F cannot escape to 
the atmosphere (through the orifices F,) 
until the piston S has compressed the 
spring S,. Thus, the exhaust from the 
brake cylinder cannot continue after the 
pressure in the braked cylinder has be- 
come too small to overcome the resist- 
ance of the spring S,, and it is easy to 
regulate the setting of this spring. How- 
ever, as the recharging of the auxiliary 
reservoir commences at the same instant 
as the exhaust commences, after a short 


, lime there is sufficient pressure in the 


reservoir to insure a satisfactory stop, 
and the piston P then rises, opening the 
valve H, and thus producing a complete 
release of air from the braked cylinder, 
through the pipe connection F,, and ori- 
fices F,. 

The use of this valve thus insures 
safety, not only on long and steep in- 
clines, Dut throughout the entire run, 
since after each application of the brake, 
it will be impossible to start away with- 
out the pressure in the auxiliary reser- 
voirs being sufficient to make a satis- 
factory stop. It remains to be proved 
how this new valve will behave under 
everyday working conditions. 


Testing brakes. The difficulty 
which is experienced with long trains 
in making the test of the brakes which 
should be carried out before starting 
away, and after every occasion on which 
vehicles are attached or detached en 
route, has also been overcome by the use 
of a tail valve known as the « Omega » 
valve, which allows this test to be made 
from the engine. The driver can thus 
satisfy himself that the train pipe is 
properly connected up throughout the 
entire length of the train, though this 
does not obviate the need for inspecting 
the brakes to verify that they are work- 
ing satisfactorily and that the brake 
blocks are properly adjusted to the 
wheels. 


Kunze-Knorr brake. — This brake is not 
one of those at present under trial in 
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France, and would not be mentioned 
here but for the fact that it is to some 
extent a little known rival to the West- 
inghouse, Lipkowski and Clayton-Hardy 
systems. As we have already stated at the 
beginning of this article, the Prussian 
railways, before the war, carried out 
trials with the Knorr system (which 
later became the Kunze-Knorr), which 
led to the adoption of this system in 
Germany during the war. It is certain 
that Germany’s object was to extend its 
use in the countries of Central Europe 
before the definite decision of the Po- 
wers and of the International Berne 
Commission might be given in favour of 
some other system, the adoption of 
which would then be hampered by seri- 
ous technical and financial difficulties. 

We therefore think that it will be of 
interest to describe here the principles 
of the Kunze-Knorr brake, without enter- 
ing into details, which will be found in 


a special article published in the Génie 
Civil (4). ; 

This brake largely resembles the 1901 
type of Lipkowski brake (2), from which 
it has borrowed the arrangement in 
tandem of the two already known and 
separately used systems of braking pas- 
senger trains, namely, a < one chamber > 
brake and a « two chamber » brake, 
operating successively upon the brake 
blocks. 


Thus, in the Westinghouse, which is a 
« one chamber >», one side of the piston 
in the brake cylinder is always under 
atmospheric pressure, while the other 
side is connected alternately with the 
auxiliary reservoir or with the atmos- 
phere. Thus it is the difference between 
the pressure exerted on one side of the 
piston and the pressure of the atmos- 
phere which moves the piston and de- 
termines the strength of the application. 


Fig, 138. — Diagram of arrangement of a two chamber compressed air brake. 


B, Branch pipe; — C, Brake cylinder; — G, Train pipe; — P, Piston. 


- On the other hand, in the case of the 
Wenger, Karpenter, etc., and similar 
brakes (see fig. 13) the two sides of the 
piston are normally subjected to the 
same pressure as exists in the train pipe. 
A reduction in the pressure in the train 
pipe produces the same reduction in one 
of the chambers, and the piston moves 
and applies the brakes -with a force pro- 
portional to this reduction in pressure. 
The quantity of compressed air enclosed 


in the other chamber of the brake cylin- 
der remains the same, but its pressure 
varies with the displacement of the pis- 
ton. This compressed air acts as a 
spring and forces the piston towards the 
end of the cylinder when a reduction in 


(4) See Génie Civil for 29 May 1920, No. 22, 
Vol. LXXVI. : 

(2) See the description of this brake in the Génie 
Civil for 5 December 1903, No. 5, Vol. XLIV. 
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pressure is made in the other chamber. 
The brakes are thus applied. When the 
pressure is again restored in the train 
pipe which is connected with the first 
mentioned chamber, an equal pressure 
is again produced on the two sides of 
the piston, and the brakes are released. 
A two chamber brake, such as this, can 
naturally be fully graduated, both when 
applying and releasing, but its action is 
less rapid than that of a one chamber 
brake. 


In the Kunze - Knorr arrangement, 
known as the < Combined compound >», 
the piston rod of the brake cylinder F 
with two chambers A and B is co-axial 
with the piston rod of brake cylinder F’ 
with one chamber C. Each of these pis- 
tons are connected independently to the 
brake rigging. In the running position 
the triple valve puts the two- chamber 
brake cylinder F into communication 
with the train pipe, and the one cham- 
ber cylinder F’ is open to the atmos- 
phere (fig. 14). 

When a reduction of pressure is made 
in the train pipe, the triple valve cuts 
off the communication of chamber C of 
cylinder F’ with the atmosphere, and 


puts this cylinder into communication - 


with the train pipe, the air which is 
discharged from the same causing a 
slight application of the brakes. When 
this pressure reaches a certain amount, 
a valve cuts off the communication with 
the train pipe and connects chamber C 
with chamber B of the two chamber 
brake cylinder F. The pressure then 
decreases in chamber B and increases in 
chamber C, the piston of the two cham- 


ber brake also coming into action (fig.15), 


in consequence of the pressure of air in 
chamber A until the pressures in cham- 
bers B and CG, which are still in commu- 
nication, and in chamber A are equalis- 
ed. Piston S then comes to rest, its po- 
sition corresponding to a definite pres- 
sure exerted upon the brake blocks by 
piston C. 


If the driver makes a further reduc- 
tion of pressure in the train pipe, the 
same cycle of operations is repeated, and 
the pressure on the brake blocks is in- 
creased. 


--On the other hand, if the driver in- 
creases the pressure in the train pipe, 
the pressure on the brake blocks is de- 
creased. 

A brake on the above lines operates 
with the rapidity of a Westinghouse 
brake, but has all the moderability of a 
two chamber brake. It would appear 
suitable for use upon long gradients wit- 
hout the necessity for using the second 
_train pipe, for the brakes are applied 
without taking any air from chamber A 
of the two chamber cylinder, which takes 
the ‘place of the auxiliary reservoir. 
However, it is to be feared that there will 
be leakage from this chamber past the 
packing of the small piston S, and it is 
scarcely likely that this effect will not 
be experienced on long and steep in- 
clines, with the equipment in the imper- 
fect condition that can hardly be avoided 
on goods wagons. 


It is also possible to vary the brake 
power at will, according to whether the 
wagon is empty or loaded. For this pur- 
pose a valve (figs. 17 and 18) is inter- 
posed in the air passage between B and C, 
The valve closes this passage as soon as 
the pressure in chamber C reaches its 
maximum, and at the same time opens a 
port which allows the air remaining in 
chamber B to escape to the atmosphere. 
Piston S can then continue its stroke after 
piston C has come to rest. By means of 
the slotted crosshead on the end of its 
rod, piston S then acts on the rigging to 
increase the braking force. By closing 
a special cock, the air may be prevented 
from escaping from chamber B to the 
atmosphere, and consequently this addi- 
tional braking force does not come into 
play. 

As we have already stated, the prin- 
ciple on which the Kunze-Knorr brakes 


Coulisse 


Timonerie 


Tiroip principal 
Tirgir de graduation 


générale 


VGETOLIERESS 4 


Distrib’ 
Fig. 44. — Brakes off position. 


; cyl. Compound. 
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--Glace 
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Fig, 15. —. Position at commencement of brake application. 


Jimonerie 


Conduite Tiroip principal 
generale eg de graduation 


Pea Sed 
Distrib” 
Fig. 16. — Position during a partial application. 


Figs. 14 to 16. — Diagrammatic sections of Kunze-Knorr 
compressed air brake. 


faplanation of French terms: Cyl. Compound = Compound Cylinder. — Atmosphérej= Atmo- 
sphere. — Timonerie = Rigging. — Coulisse = Slotted cross-head. — Conduite générale 
= Train pipe. — Tiroir principal = Main valve, — Tiroir de graduation = Graduating 
valve. —- Glace = Valve face. — Distrib' = Triple valve. 
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work is identical with that of the 1901 
type of Lipkowski brake. In the latter, 
however, there is no risk of leakage past 
the piston rod packing, as this does not 
pass through the chamber which forms 
the auxiliary reservoir of the two cham- 
ber brake. 

It is only the triple valve of the Kunze- 
Knorr brake which differs from that of 
the original type of Lipkowski brake, 


- and, moreover, the use of a number of 


spring controlled valves in this brake 
does not appear any more satisfactory 
than the leather diaphragms which were 
criticised in the case of the original type 
of Lipkowski brake. It should be added 
that the Kunze-Knorr has also copied a 
feature of the Westinghouse, which 
checks the rush of air from the first 
chamber of the two chamber brake, thus 
rendering the action of the brake less 
harsh in the case of an emergency ap- 
plication. There is nothing to prevent 
this device being added to the old type 
Lipkowski brake. 


New type Lipkowski brake.— The Lip- 
kowski brake originated about 1900, but 
it has since been modified. To-day it is 
a one chamber compressed air brake, 
one face of the brake piston always 
being under atmospheric pressure, while 
the other is subjected to pressure when 
the pressure in the train pipe is reduced 
either by the driver operating his brake 
valve or by a rupture of the train pipe 


_ couplings. 


We will not concern ourselves here 
with all the constructional details of this 
brake in its original form, which was 
described in the Génie Civil in 1903 (4), 
it having at that date already been tried 
on the Orleans and State Railways, and 
also in Russia. 

The Lipkowski Company attempted, 
before the war to make this brake as ap- 
plied to passenger trains, equally applic- 
able to long goods trains. After a series 


(4) See the Génie Civil for 5 December 1903. 


of modifications and trials, the results 
of which were quite encouraging, per- 
mission was obtained for a new series 
of trials on the French State Railway. 
These trials were commenced in July 
1914, but were interrupted by the war. 
Since that time the Company has aimed 
at increasing the speed with which air 
can be released from the train pipe by 
means of repeating accelerators (fig. 19) 
which operate, not only for emergency 
stops, but also for ordinary or service 
applications, Every reduction of. press- 
ure in the train pipe brings these acce- 
lerators into action. 

In the actual type of apparatus used 
for the trials now in progress, an initial 
reduction of 6.400 Ib. per square inch 
is sufficient to apply the brake blocks 
to the wheels. The pressure on the 
wheels may then be increased progres- 
sively by means of further reductions of 
3.982 Ib. to 4.267 lb. per square inch. 
The brake can be satisfactorily graduat- 
ed both for application and release. 

The triple valve (fig. 20) consists of 
three chambers of different diameters. 
The middle chamber B is connected to 
the train pipe through a passage of small 
cross section and by a larger passage to 
the auxiliary reservoir. It also commu- 
nicates with the brake cylinder and with 
the upper chamber G, but it is only the 
communication with the auxiliary reser- 
voir which is permanent, the others 
being controlled by the position of the 
slide valve T (figs. 20 to 24) which is 
controlled by the spindle of a differen- 
tial piston, that is to say, by the common 
spindle connecting two pistons of dif- 
ferent,diameters, one of which (of area S), 
works in chamber A, while the other 
(of area s) moves in chamber C. The 
lower part of chamber A communicates 
with the train pipe. The lower part of 
chamber C communicates with the brake 
cylinder. 


Running position. Brakes off. — When 
the train pipe #& charged with air to a 
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pressure P, the differential piston is 
forced to the top of its course, carrying 
with it the slide valve T. The brake 
eylinder and chamber C are in commu- 
nication with the atmosphere, through 
the exhaust port, and the auxiliary re- 
servoir is connected to the train pipe 
through chamber B. The brake is charg- 
ed, this being the running position. 


Brake application. — When the driver 
makes a reduction p in the train pipe, 
the differential piston is forced down- 
wards by a force equal to : PS —(P — p) 
S = pS, and moves the slide valve, cut- 


ting off the communication between the 


brake cylinder and the exhaust and con- 
necting the brake cylinder with the auxi- 
liary reservoir through chamber B. The 
pressure then increases in the brake cyl- 
inder and in the lower part of cham- 
ber C which is connected therewith. If 
P’ be this pressure which is exerted on 
the area s of the small piston, it tends to 
force the differential piston upwards 
with a force P’s. 


As soon as P’/s = pS, i. e., when P/= 


Pp # the differential piston ceases to des- 


cend, and gradually re-ascends as the 
pressure P/ increases, but when the slide 
valve re-ascends, it cuts off communica- 
tion of the brake cylinder with the auxi- 
liary reservoir (without exhausting it), 
and therefore the pressure P/ then ceases 
to increase in the cylinder and in cham- 
ber C, and consequently the piston and 
slide valve ceases to move upwards any 
further. The degree of brake applica- 
tion is then approximately equal to that 
produced by a pressure in the brake cyl- 


inder equal to p— This is then practi- 
s 


cally proportional to the reduction made 
by the driver and is independent of the 
volume of the cylinder, that is to say, is 
unaffected by the wear of the brake 
blocks, since the piston stroke depends 
on the amount of this wear. 
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A further reduction of pressure is fol- 
lowed by a similar effect, until ultima- 
tely the pressure in the brake cylinder 
PR 
R+C 
where C = volume of the brake cylinder 
(including the volume of chamber C), 
and R = the volume of the auxiliary 
reservoir, plus the volume of chamber B. 
After this point, the pressure can in- 
crease no further under the piston C, and 
a further reduction in the train pipe will 
not cause an upward movement of the 
differential piston. 


reaches its maximum value (1) of 


Release. — With a pressure P ee 
Ria © 


existing in the brake cylinder, if the 
driver increase the pressure in the train 
pipe, the piston will re-ascend when the 
pressure TT in the train pipe reaches a 
value such that : 


| R R 
TiS! Peete best Py 
ALO ee 
that is if: 
R S—s 
TS ee ee 
ne RL eS 


Assuming that the pressure in the 
train pipe having reached such a value, 
the driver makes a further increase p : 
the differential piston will rise to the top 
of its stroke, connecting the brake cylin- 


(1) The pressure P’ in the brake cylinder is 
s PR ' 
always equal to P 3 and cannot exceed RC this 


limiting valve depending only on R, the volume of 
the auxiliary reservoir, in order to make this as 
independent as possible of the cylinder volume in the 


; PR iE C 
expression Ryo ark y ct the term Z should be 


1+ R 
as small as possible, Hence the volume of the 
auxiliary reservoir should be as large as possible. 
This is limited, however, by the necessity of being 
able to charge the reservoirs in less than 10 minutes, 
this being the time stipulated for the departure of 
the train after the engine is attached. 
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der and chamber B with the atmosphere. 
The pressure will fall therein to a press- 
ure which we will denote by P’. The dif- 


ferential piston will again. descend and- 


permit a further reduction of the brak- 
ing force when the resultant of the forces 
acting on the differential piston becomes 
negative, that is : 


when : 
(T+ p)S—P- é SaSdes ei 
R+C ; 
and since : 
aR 
= — S P) 
Reo 
i. e., when 
peyes Pate s+P's<0, 
or R 
pe AP isi. 
Ue On 
But ie Saree ae 
Re 


is the drop in pressure in the brake cyl- 
inder. When this drop attains the value 


x 


Pp a the release will cease. The amount 
s 


by which the braking force is diminish- 
ed is proportional to the increase p in 
the train pipe pressure. The brake thus 
has a perfectly graduated release. 


Emergency applications. — In order 
to avoid the pressure in the brake cylin- 
der reaching its maximum too rapidly in 
the case of an emergency application, 
the port r (fig. 20) connecting cham- 
ber B with the brake cylinder is only 
of small section. It is, however, desir- 
able in all cases to bring the brake blocks 
on to the wheels quickly with a light 
pressure. For this purpose a small re- 
servoir is provided which is connected 
to the slide valve, and has a large pass- 
age leading to the brake cylinder. This 
reservoir provides the compressed air 
necessary for this preliminary applica- 
tion. 


In its original form, the Lipkowski 
triple valve had rubber diaphragms in 
place of pistons S and s, and these prov- 
ed satisfactory in service, but in order 
to avoid the objection which always 
exists to the use of rubber which is more 
or less exposed to oil, the inventor has 
replaced these diaphragms by ordinary 
pistons. 


The Clayton-Hardy vacuum brake. 


This system, the adaption of which to 
goods trains has been studied since 1904 
in Austria, and which is in use on some 
mountain lines in that country, has al- 
ready been dealt with in a special article 
in the Génie Civil in 1913 (4). We will 
here limit ourselves to describing its 
general principles. Figures 25 to 28 
with their explanatory notes enable the 
essential parts to be understood. 

The vacuum brake (or rather the ra- 
rified air brake) differs from the com- 
pressed air brake in that an air ejector 
is employed on the engine in place of a 
compressor. 

The speed of propagation of a wave 
of air through vacuum exceeds 1 150 feet 
per second while the speed of propaga- 
tion of a reduction in pressure in a pipe 
charged to a pressure of four atmos- 
pheres does not exceed 525 feet. The 
re-entry of air at atmospheric pressure 
into a pipe containing rarified air thus. 
takes place much more rapidly than the 
discharge to atmosphere of a pipe charg- 
ed with compressed air. The accelera- 
tors which are fitted to each vehicle are 
very simple devices which allow supple- 
mentary air to enter the train pipe, when 
a partial reduction in vacuum sets these 
in operation. 

The last wagon of the train carries a 
portable valve (fig. 28) which is design- 
ed to allow a large inrush of air at the 


(!) See the Génie Civilof 2 August1918(Vol.LXIII, 
o. 14). 
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tail of the train as soon as the reduction 
in vacuum made by the driver acts upon 
this valve. This admission of air at the 
tail of the train sets up a second serial 
action of the accelerators, from tail to 
head of the train. 

It follows then that an emergency ap- 
plication (which moreover is moderated 
by the use of a restricted orifice between 
the train pipe and each brake cylinder) 
is propagated from the head to the tail 
of the train, so that the brakes begin to 
be applied on the last vehicle scarcely 
2 seconds after the first vehicle, while 
the brakes do not begin to apply on ve- 
hicles in the middle of the train till 
about 4 seconds afterwards. In these 
emergency stops, no serious bunching 
up of the wagons is experienced. More- 
over, as the engine brake is not applied 
till after that on the train, the train is 
never bunched up at the front, and this 
is a decided advantage when making a 
stop at the foot of an incline. 


a 


UL VLEET Saez Listy 


ROK 


S 


\ 


ees 


" 


a 


MMMOMAN 


ZL 


QML 


hduite gene ale: } 
Ue ae 
GN =\7 is 
A [AL eaANG 


Se ma ee 


aad 


The admission of air through the tail 
valve causes a movement of the needle 
of the engine vacuum gauge, and thus 
affords direct evidence to the driver’ 
that the train pipe is continuous from. 
end to end of the train. This-assurance, 
which the driver can obtain at.any time, 
enables any other tests of the brake to.. 
be dispensed with. 

The ejector is sufficiently powerful to 
create the working vacuum in the cylin- 
ders of the longest train in less than 
10 minutes. 

The vacuum brake has no isolating 
cocks between vehicles. Every wagon 
detached is instantly braked, and it is 
necessary to release the brake by hand 
before the wagon can be hand shunted 
by an engine. Some engineers see herein 
a serious drawback. However, it is ob- 
viously good practice to brake every ve- 
hicle left on a line, even if it is neces- 
sary to release the brake by hand before 
hand shunting the wagon. 


Fig. 25. — Rapid acting valve for freight 
wagons. 


When a sudden entry of air is made into the train 
pipe, the restricted orifice 1 is not sufficiently 
large to pass sufficient air into the yacuum 
chamber V. 

Owing to the greater pressure on its under side, the 
diaphragm valve A lifts and allows atmospheric 
air to enter the train pipe until orifice 2 has 
allowed sufficient air to enter chamber V, so that 
the same pressure exists in this chamber as in the 
train pipe, when the valve closes by its own 
weight. 


A, valve; — B, dust excluder ; — C, rubber washer 
forming a seating; — D, rubber diaphragm; — E, 
moderating valve checking the admission of air 
into the brake -cylinder below the piston; — H, 
isolating cock ;"— K, screwed sockets for train 
pipe; — VY, vacuum chamber; — 1, 2, orifices 
for the passage of air, 

Explanation of the French terms : Conduite générale 


= Train pipe. — Vers le cylindre 4 frein = To brake 
cylinder. 
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It is another matter in the case of 
loose shunting done with an engine. It 
would in this case be necessary, before 
uncoupling, for the shunter to release 
the brakes of the vehicles to be detached, 
and this might result in a certain loss 
of time (1). With the compressed air 
systems in which cocks are provided 
which the shunter closes before uncoup- 


Fig. 28. 


rtable tail valve. 
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We have already seen that in the case 
of the compressed air brake as applied 
to the freight trains, it is necessary, if 
the time for the reduction in pressure to 
propagate itself along the train is 6 sec- 
onds, to lengthen the time taken to fill 


(4) In the shunting trials carried out at Creil in 
_ June 4924, it was proved that in practice no time is 
lost through this cause. 
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ling, there is a reserve of compressed air 
left in the wagons, which it is possible 
to use during shunting operations, as is 
done in the United States. 

It appears, however, to be possible to 
fit valves on the train pipe to fulfil the 
same role as the isolating cocks on the 
train pipe in the case of the air brake, 
if it is found necessary to do so. 
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A, valve; — B,. flap valve pierced by an orifice 1; — 
C, pipe connecting chambers I and III; — D, inter- 
mediate valve pierced by a small orifice 2; — H, rubber 
‘diaphragm; — F, rubber seating washer; — H, dust 
excluder; — J, handle and hook for suspending the 
apparatus; — K, coupling to attach to hose-coupling of 
last vehicle; — I, vacuum chamber in direct communi- 
cation with the train pipe; — II, lower vacuum chamber ; 
— III, upper vacuum chamber. 


- The proportions of the valve and orifices are such that 
the valve A, which admits air from the atmosphere, opens 
a fraction of a second after the rapid acting valve if the 
last vehicle in the train has closed, and closes after about 
two seconds. 


Operation. — With a vacuum existing in chambers I, 
II and III, if a small amount of air is admitted to the train 
pipe, this air, flowing through orifices 4 and 3, effects the 
same reduction of vacuum in chambers II and III; the 
diaphragm valye.A is unaffected and does not lift. 

If on the other hand air is admitted to cause a rapid and 
large reduction of vacuum, the intermediate valve, which 
is pierced by the small orifice 2, is forced upwards, closing 
orifice 3. Consequently the air enters chamber II more 
quickly than with chamber III, and the equilibrium of 
valve A is disturbed. This valve lifts and allows a sudden 
entry of atmospheric air through H and F into chamber II, 
where the pressure increases until it lifts flap valve B. 
Atmospheric air thus rushes rapidly into the train pipe: 
from the tail towards the head of the trair. 


the brake cylinders from 6 to 36 seconds. 
In other words, the time taken to fill the 
brake cylinder should be six times as 
great as the time of propagation. The 
time’ of propagation of the change of 


; 160 
pressure being 6” x 560 
in the case of the vacuum brake, the time 
taken to fill the cylinders will be, other 


things being taken as equal, 6 x 2.8 = 


= 2.8 seronds 
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17 seconds. <A full application is thus 
obtained in ‘an appreciably less time 
than with the compressed air brake, and 
this explains the fact that shorter stops 
are made with the vacuum. brake. 

Also, the upper part of the Clayton- 
Hardy brake cylinder which acts as an 
auxiliary reservoir retains for a long 
time sufficient vacuum to give an effect- 
ive brake power, and this feature, which 
is due to the airtight joint made by the 
simple rubber rolling ring in conjunc- 
tion with a very simple ball valve, makes 
it possible to rely upon having a vacuum 
of 13.780 inches under all circumstances 
while the train is running. 

It should be noted that the piston rod 
does not pass through the said reser- 
voir, so that there is no fear of teakage 
from this cause. 


Brake trials carried out in 1921. 


First series of tests of the Westinghouse 
brake on the Paris-Lyons-Mediterranean Rail- 
way, — In view of the various systems 
which we have been considering, Mr. Cla- 
veille, the Minister of Public Works in 
1919, on the advice of the Brake Com- 
mission appointed by the Railway Tech- 
nical Operation Committee, selected the 
vacuum brake for use on freight trains, 
and decided to equip a train with the 
Clayton-Hardy brake, in order to de- 
monstrate it to allied and neutral pow- 
ers, but on account of the opposition of 
the railway companies, who with one 
exception had shown a decided prefer- 
ence for the compressed air brake, the 
present Minister, Mr. Le Trocquer, au- 
thorised the Paris-Lyons-Mediterranean 
Company to repeat the tests with the 
Westinghouse brake, which they had 
already successfully carried out in 1913. 
His predecessor had also already author- 
ised the Lipkowski Company to resume 
the tests which had been interrupted at 
the end of July 1914. 

The trials on the Paris-Lyons-Mediter- 
ranean were carried out in March and 


April last with every success. On steep 
inclines, retaining valves were used in 
place of the special brakesmen employed 
in 1912-1913. 

The length of the test trains which 
had been 2493 feet (1300 t.) at that 
time,was increased to. 2 887 feet(1 576 t.) 

In order to obtain an exact indication of 
the reactions caused, either by closing 
the regulator or by applying the brakes, 
« ball and incline plane » shock record- 
ers were used. The magnitude of the 
shocks to which a wagon fitted with this 
apparatus is subjected is indicated by 
the number of balls which have fallen 
from their seatings as a result of these 
shocks. Each case consists of 10 inclin- 
ed planes 0.591 inch in length arranged 
on either side of a middle partition, the 
inclinations with the horizontal being res- 


pectively : 5/1000, 5°/1000, 7/1000; 19/1000, 159/10 0, 
200/100. 30/1000, 49/1000, 60/1019 and 800/190, the 
lower ends of these inclined planes 
being lower than the upper ends by the 
following amounts respectively: 0.014764, 
0.029528; 0.04429; 0.0591; 0.0886; 0.118; 
0.157; 0.197; 0.236; 0.354 and 0.472 inch. 
On each of these inclined planes is 
placed a polished steel ball weighing 
about 0.0044 Ib. 

Each case of balls is mounted on a 
board which can turn about a transverse 
axis through. its centre line. A spirit 
level enables the board to be set in a 
truly horizontal position and to be ad- 
justed in accordance with the variations 
of the gradients of the line. 


Running tests. — A first series of trials 
were carried out : 1° with trains consist- 
ing of 50 American wagons and 3 obser- 
vation cars, that is to say, 53 vehicles or 
207 axles, on the Villeneuve-Saint-Geor- 
ges to Montereau line; 2° with trains of 
29 to 37 American bogie wagons on the 
Freissinouse to Gap, La Beaume to Die, 
and La Chapelle-Laurent to Brioude 
lines, the ruling gradients on these lines _ 
being 1 in’ 40, 1 in 50 and 1 in 33.3 res-— 
pectively. 
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The following table shows the condi- 
tions under which these tests over heavy 


i 


gradients were carried out. The results 
were in every way satisfactory. 
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La Freissinouse-Gap. .] 2.5] 2 844) 444 


La Beaume-Die ....] 2.0} 2 | 10041} 135 
La Chapelle-Laurent- ‘ 
IBTiGHdOh eee tins a -< 8.3) 4 811 | 142 


A second series of trials were carried 
out from 11 to 16 April 1921 with trains 
of European rolling stock (80 twenty 
ton open wagons). These trials were si- 
milar to those carried out with the Amer- 
ican rolling stock between Villeneuve- 
Saint-Georges and Montereau. 

The first four trains had a total weight 
of 1576 t., excluding the engine and 
tender; the fifth which was composed 
of empty wagons only, was 1 007 t. 

A complete account of these trials will 
be found in the Revue générale des Che- 
mins de fer for July 1921, giving tables 
showing the composition of each of the 
trains and the results obtained, includ- 
ing the number of vehicles equipped 
with cases of balls, and the number of 
balls which fell from their seatings dur- 
ing the tests, either upon the closing of 
the regulator or on account of the actual 
‘application of the brakes. The closing 
of the regulator causes a rapid bunching 
up of the train, the effect of which on 
the cases of balls can be distinguished 
from that produced by the actual appli- 
cation of the brakes, which, by reason 
of the slow and progressive building up 
of the pressure im each brake cylinder, 
takes rather longer to manifest itself. © 

The number of balls thrown out by 


4 


Length ; 
including peri: 

engine 0 nwarkbes 
and tender vehicles, 


of retaining;valves 


in operation, 


of train 
pipe. 
Total. 

Braked. 


of train. 


In feet.|In feet, 


1240/4 3989 29 30.87 t0 4.42 lh. 


17.64 to 2.24 lb. 
52.91 to 2.24 Ib. 
33 133 } 33.07 to 4.42 lb. 


25 22 | 
1480/1660] 35 | 24 


1290) 4745) 37 39.68 to 2.21 Ib. 


closing the regulator and by the applica- 
tion of the brakes are about the same in 
number, and as a rule only a few; but 
while the balls which fall out on closing 
the regulator do so by reason of the 
shocks produced by one vehicle strik- 
ing another as the train bunches up upon 
the engine, those which fall out during 
the application of the brakes do so in 
most cases under the effect of their own 
inertia, which is sufficient to cause some 
of them to leave their seatings during 
the period of retardation without any 
shock being produced. 

There are, however, some shocks pro- 
duced during the brake application, 
though these are not mentioned in the 
trials with the American rolling stock 
(this shows the advisability of carrying 
out such tests with trains as long and as 
heavy as possible), but these shocks 
compared with those caused by closing 
the regulator, are as a rule, of small im- 
portance. 

It was in the test in which the couplings 
were broken between the 66° and 67™ 
vehicle of the train on 13 April that the 
greatest number of balls were found to 
be thrown out (six balls being thrown 
out behind in vehicle No. 65 and six 
balls in front in vehicle No. 93). 
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This is due to the fact that the front 
portion of the train which was separ- 
ated from the rear portion on the break- 
ing of the couplings coming,to rest more 
rapidly than did the rear portion, since 
the brake percentage was 40 % for the 
first portion, while it was only.28 %_for 
the rear portion, and impact took place 
between the rear and front portions. 
This incident is therefore attributable to 
the unequal distribution of brakes along 
the train, rather than to the type of brake 
under trial. 


Standing tests. — These tests have 
shown that : 


1° The time which elapses between the 
moment at which the driver operates 
the brake valve and that at which air 
commences to flow into the brake cylin- 
der of the 93" vehicle varies according 
as to whether there are or are not a con- 
siderable number of vehicles in the train 
which are piped only. The time is from 
7.5 to 10.5 seconds when nearly all the 
vehicles are braked, and from 10 to 13 
seconds when the train includes groups 
of from 20 to 91 piped vehicles; 

2° The time which elapses between the 


Number 


SECTION OF LINE. 


Maximum 
gradient. 
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of locomotives. 


moment at which the driver operates the 
brake valve and that at which air com- 
mences to exhaust from the brake cylin- 
der. of the 93" vehicle varies from 11 to 
23 seconds when the brakes have been 
applied by making a reduction varying 
from 7.111 lb. to 21.334 lb. per square 
inch, and when the vehicles are nearly 
all braked. This time is from 7 to 10 sec- 
onds when the brakes have been applied 
by making a reduction of 7.111 lb. per 
square inch and where the train includes 
groups of 20 to 91 piped vehicles; 

3° Eight or nine minutes after the en- 
gine has set back on to a train of 93 ve- 
hicles, all braked, and the train pipe has 
been coupled up, about 56.88 lb. pressure 
can be obtained at the tail of the train, 
this being sufficient to test the brakes 
and to start away. 


First trials with Lipkowski brake on the 
State Railway. — The Lipkowski Com- 
pany, after having improved their appa- 
ratus, proceeded to make a series of tests 
over a line with easy gradients from 
Epone to Plaisir-Grignon. The follow- 
ing table summarises the conditions un- 
der which they were carried out. 
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A dynamometer car, either at the head or tail of the train, and three observation cars, 


With the proportion of wagons braked 
ranging from 18 out of 80 up to all 
the wagons being braked, and with 
the braked wagons and loaded wagons 
distributed in various ways throughout 
the train, emergency stops, service stops 
and moderate applications followed by a 
release have been performed in a satis- 


factory manner. In the case of the emer- 
gency stops, the stopping distances were 
remarkably short. 

After the completion of these trials, 
the Company was authorised to take part 
in the final trials of the three systems, 
provided that satisfactory trials were 
made over a line through mountainous 


country. This was done in November 
last on the Lioran line of the Orleans 
Railway, with satisfactory results. The 
double control and retaining valve in- 
vented by Mr. Seguin and described 
earlier in this article was used success- 
fully. : 


_ First trials of the vacuum brake on the 
Northern Railway. — The first trials with 
the Clayton-Hardy vacuum brake were 
‘earried out between Creil and Beauvais, 
‘and between Amiens and Doullens, dur- 
ing April and May last. The wagons 
were fitted with automatic slack adjust- 
ers for taking up the wear of the blocks, 
and with a rigging arranged to give a 
variable leverage ratio, according as 
whether the wagon is empty or loaded. 
In the first place, a train of 75 wagons 
was run between Creil and Beauvais, 
29 of the wagons being loaded. The 
number of wagons braked were 16, 30, 
57 and 74 in successive tests. 

A second train composed of 28 wag- 
ons loaded with 20 tonnes and braked 
at 41 % of the total weight, plus 4 light 
observation cars braked at 71 % and two 
unloaded dynamometer cars, making a 
total of 34 wagons, having a weight of 
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983 tonnes and hauled by two engines, 
was run between Amiens and Doullens. 

On the return journey the train was 
increased to 51. wagons made up as fol- 


lows : 30 empty ‘open’ wagons braked at 


65 %, 15 loaded open wagons braked at 
23 %, 4 light observation cars braked at 
41 %, and 2 unbraked dynamometer 
cars. 

The results which were obtained were 
remarkable. 


Final comparative trials of the 
three rival systems. 


As we have said above, the official 
Commission have lately conducted two 
series of comparative trials between the 
Westinghouse, Lipkowski and Clayton- 
Hardy systems, the first from 12 to 
14 December 1921 on the line from La 
Chapelle-Laurent to Brioude; and the 
second from 17 to 22 December on the 
line from Melun to Montereau. It is im- 
possible as yet to give any information 
as to the result of these trials, as this 
cannot be published until the Commis- 
sion has submitted to the Minister of 
Public Works the results of these trials 
and the conclusions arrived at. 
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Graphical determination of a diagram showing the running of trains. 


Figs. 1 and 2, pp. 1312 and 1313. 


In the 1 January 1922 number of the 
Glasers Annalen, Mr. Caesar, Oberre- 
gierungsbaurat of Kattowitz, suggests a 
graphical method for tracing a curve 
representing the running of a train when 
the dimensions of the engine, the com- 
position of the train and the profile and 
section of the line are known, 

The principles on which his method 
are based are given in the following 
account. 

The line is divided into a number of 
sufficiently short sections as to make it 
possible that over the whole length of 
each one of them the force available for 
acceleration may be considered constant. 
The determination of this force of acceler- 
ation is found as follows. 

In the first place a curve is drawn out 
according to Strahl’s method (Zeitschrift 
des Vereins deutscher Ingenieure, 1913) 
or else to that of Obergethmann (Glasers 
Annalen, 1909) representing as a function 
of the speed the maximum indicated 
tractive effort of the locomotive. Sub- 
tracting the resistances of the mechanism 
and taking into account the limiting effect 
of adhesion, we obtain line 1 shown in 
figure 1 which gives the maximum effort 
at the rim of the wheel; if we now 
subtract theresistances.due to-the carrying 
axles of the engine, the wind, and those 
of the train (equal to the weight of the 
train multiplied by the resistance calcul- 
ated at different speeds), we obtain the 
line 2 which represents the force at our 


disposal for acceleration at different 
speeds on straight and level lines. For 
rising or falling gradients, the actién of 
gravity must be taken into account by 
plotting it above or below the axis giving 
the values of x so as to increase or 
decrease the ordinates in proportion to 
the weights of the train multiplied by the 
incline of the Jine. The resistances due 
to curves will be carried above the axis 
so as to be subtracted from the tractive 
effort. 


Fig. 1. 


This being stated, we first take into 
consideration the period when starting, 
corresponding to the sensibly horizontal 
portion of the net force diagram and 
assuming the resultant of the forces P, 
applied to the train to be constant. What 
has to be determined is the distance run 
over and the time.taken from the start 
until the speeds V, (km _ per hour) or 
v,(m. per second) is reached. To obtain 
this, OP, proportional to the effort P, is 
marked off to a convenient scale on the 2 
axis to the left of the origin point, and 
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the point C, and the length OC, = /, repre- 
sents the distance run over. In fact from 


the similar right angled triangles we get : 
jm 2 mo? 
P= (/52) =< a) 


an equation proving that the work of 
force P, over the length /, is equal to half 
the kinetic energy acquired by the train. 


To obtain the time t, we mark off on 
the x axis OZ equal to \/2m and through 
the point Z draw a parallel to P,A, inter- 
cepting on the y axis a length OB, which 
represents the time ¢;. 
the similar triangles give : 


As will be seen, 


on the y axis a length OA, proportional 

to Jz 04, m representing the mass of the 

whole train . The perpendicular raised 

at A, on the line A,P, cuts the x axis at 
| 


oB, V2"! 
Arie far PAr 2 
from which 
Eas 2s 28 eg, 
1 P, iy 41 
m 


jirepresenting acceleration. This diagram - 
gives the point 1 of the parabola repre- 
senting the starting of the train, the equa- 
tion for which is : 


5 


The speed at point 1 is given by the 
tangent which the curve makes with the 
vertical at that point; the mean speed 
over the length run /, is half this and pro- 
portional to the tangent of the angle 01C,. 

We will now consider a second section, 
that run over while the speed rises from 
Vv, to Vy, the train being acted upon by an 
accelerating force Py. The curve relating 
to this section is a segment of the parabola 
representing the running of the train from 
the origin under the action of force Po. 

The length of its projection on the z axis 
is determined by the intersections with 
this axis of the perpendiculars raised on 
the straight lines joining the point P, to 
the points A, and Ag of the ordinates 


[m m 
Jee et V2 V9. 


The point 4’ from which it is. drawn is 
found on the straight line Ol produced, 
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V4 
P) 
ginary course O1' as well as over the 
course O1,; the tangents at the-points4 
and 4' have the same inclination, the 
momentary speed at both these points 
being v,. The times taken to reach the 
points 1’ and 2’ are obtained by drawing 
through the point Z parallels to the 
straight lines P2A, and P,A, and the time 
really taken up in travelling over this 
second section is given by the difference 
between the ordinates of the points 2' 
and 1’. The time taken from the origin 
and the distance travelled over to the ori- 
gin of the second section being respect- 
ively t, and /,, the. true position of the 
curve will be obtained in carrying it 
parallel] to itself from 41'2’ to 1 2 in the 
direction 110. 

In the same way may be found a third 
point marking the end of a section trav- 
elled over by an accelerating force Ps, 
the speed increasing from v, to v3. 

In practice speeds are expressed in kilo- 
metres per hour, and it will be necessary 


The 


mass of the tram m is expressed as a 
function of the weight G given in tons by 


__ 10006 
9.84 


and, in order to take into. accoynt the 
inertia of the revolving masses, it is fur- 
ther multiplied by the factor 1.07. If.we 


the mean speed being = over the ima- 


to substitute these speeds v by - 


choose for our scales mm. for a force 


ne 
100 


P of 1 kgr. and 75 J To ™™- for a length / of 


1 m., the Pete (1) becomes 
Serene tity hi Pemks 
2- 9.81: 3.6) 1000 100 10 


that is to say, that for a speed V there 


will be a corresponding equal ordinate 
from the point A equal to 


1.07-G : 
Vera F—00088- VEY 


i 

As we are considering a train of given 
weight G, the product 0.0648 \/G 1s con- 
stant. When G = 575 tons ordinates 
equal to 1.55 V should be taken. 

The length to which OZ should be 
marked off to represent \/2m depends on 
the scale of the ordinates of the points A 
and the scale on which it is desired to read 
the time. The time being represented to 
a scale of n millimetres per minute, it is 
easy to. show that we must make OZ equal 
to a number of millimetres given by 


ek 1.07 2a 
00 aah cap 1 Oa IG 
= 0.0778 -n- /G, 


As speed increases acceleration decrea- 
ses, and the perpendiculars to the straight 
lines PA cut the 2 axis at sharper and 
sharper angles. To reduce errors in 


_ drawing the diagram, we can make the 


lengths OP on a larger scale to that given ; 
the distances covered will then be measur- 
ed on a reduced scale in the same pro- 
portion. 

When acceleration becomes nil, speed 
being constant, the running of the train 
is represented by an oblique straight line 
having the same direction as the tangent 
of the last point of the parabola. 

At points where acceleration undergoes 
sudden changes, as for instance when 
entering on an up or down gradient or a 
curve, the hypothesis of constant acce- 
leration during a certain time requires 
that it is necessary that these points are 
made to coincide with the end of one 
period and the origin of the next. In this 
case we have to solve the inverse problem- 


10 the preceding one, that is to say, 


latter quantity and provisionally allowing 
a mean acceleration which can be rectified 
afterwards, the speed is determined at the 
end of ihe period. This determination 
is possible, for we know the abscissa of 
the point 1’ by means of the right angled 
triangle P,A,C’,, and that of the point 2', 
because its length of travel /, is given. 
It is only necessary to find the apex A, of 
the right angled triangle P,A,C’, in order 
to get the length UA, from which is found 
-the speed Vo. 

Acceleration is some times negative : 
this may be the case when entering a 
rising gradient or curve; it also happens 
when the brakes are applied when a slack 
is required or for a stop. The distances 
during this braking action are dealt with 
in the same way as during the starting 
operation by dividing them up in order 


instead of stating the final speed and~ 
finding the distance travelled, we take the. ~ 
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to obtain greater accuracy, as resistances 
and the braking effort vary with the speed. 

The acceleration being negative, it will 
be-necessary to’ mark off the lengths OP 


to the right of the origin point, but it 


is possible to obtain the distance run 
between a speed V, and a slower speed 
Vn4i by marking off the length OP,, as for 
a positive acceleration. In any case the 
parabolic segment thus obtainéd should 
be gone over backwards as with a positive 
acceleration, that is to say, from right to 
left. It will be necessary therefore, in 
order to bring it end to end with the 
curve relating to the preceding distances 
run over to turn it through 180°. The 
curve representing the distance run during 
the application of the brakes when making 
a stop turns upwards with an increasing 
inclination and finally becomes tangential 
to the vertical at the moment of stopping. 


kK. -M. 
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Accidental breakages of rails, 
. By Cu D; 


Figs. 1 to 14, p. 1318 and 1320. » 


(Le Génie Civil.) 


The Génie Civil has recently summaris- 
ed an important memorandum published 
by Mr. Ch. Fremont upon the premature 
wear of rails (1) and sets forth the prin- 
cipal causes. Mr. Fremont has just pu- 
blished another memorandum in which 
he completes his preceding article by par- 
ticularly examining the causes of rails 
breaking and ‘splitting at the ends in the 
web (7). Below we give a summary of 
this memorandum. 


Breakages of rails at the end in the 
web, — Breakages are much more fre- 
quent at the ends than elsewhere (*), and 
it is fairly frequently found that the 
steel, at the point of breakage, is of me- 
dium quality, according to the results of 
the tests made, as is usual, in the direc- 
tion of the rolling of the rail. 

The examination of these fractures in 
the web shows numerous cracks both 
old and progressive which are attribut- 
able to the blows received at the rail 
joints. The blow of the wheel, which is 
more intense at the joint than at other 
places, by reason of the bending, pro- 
duces a greater amount of elastic work 


(1) See the Génie Civil of the 19 November 1921, 
vol. LXXIX, No. 21, p. 429. 

(*) Causes de ruptures accidentelles des rails, by 
Ch. Fremont, published by the author, and the 
Dunod Library, Paris. 

(7) See a note furnished by Mr. Fremont on this 
subject to the Academy of Science on 9 August 1920, 
and reproduced in the Génie Civil of 21 August 
4920, vol. LXXVII, No. 8, p. 159. 


which, instead of being equally distri- 
buted, is localised within a restricted 
area, and the stress per unit is therefore 
much higher and exceeds the local limit 
of elasticity. 

In such conditions the repeated stresses 
fatigue the metal, cracks are started and 
spread from particle to particle of im- 
purity, the more easily when the metal 
is brittle and contains such impurities 
— notably non-metallic ones — and na- 
turally more rapidly when the blows are 
heavy and frequent. 

With steel of average quality, a num- 
ber of rails when supplied have inci- 
pient cracks in them. It is evident that 
the creation and growth of cracks takes 
place much more readily when the metal 
is brittle and contains a segregated por- 
tion of the original ingot. During the 
spreading of the cracks, the separated 
surfaces are hammered together by each 
fresh blow and breaking off any project- 
ing particles gives the fracture a glossy 
appearance. Cracking generally occurs. 
at the trailing end of the rail, because 
this portion receives a direct blow; cracks. 
also sometimes occur at the leading end, 
the blow on the trailing end of a rail 
being transmitted on to the leading end 
of the preceding rail through the me- 
dium of the fish-plate. If the rebound 
upon the leading end (weaker than the 
original blow) produces cracking, it is 
because the metal is more brittle. It is 
to be noted, however, that various fac- 
tors effect this blow, as for instance the 
shape and size of the fish-plate. In 
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order to demonstrate the influence of 
brittleness of steel upon the production 
of cracks at the joints, Mr. Fremont took 
ten pieces of rails with cracks of various 
types in the web at the ends (figs. 1 
to 10). He cut out from the centre of 
the damaged rails test pieces for shock 
tests 8 x 10 mm. (5/16 x 3/8) inch) in 
section, three being lengthways with the 
rail and four crossways. 

_On examination 6f the cracks in the 


webs (figs. 1 to 10), it will be noticed 
that they all have the appearance of 
cracks due to metal brittleness without 
lateral deformation, and that, except for 
the starring round the bolt holes, the 
general direction of the cracks is longi- 
tudinal to the rail. It is therefore across 
the lamination that the webs work under 
the blow of the wheel. 

The results of the shock tests are given 
in the following figures ;: 


Amount of work required to break unnotched test pieces 8 X 10 mm. (5/16 to 3/8 inch) 
taken from the web at the ends of ten rails (4). 


Test pieces taken lengthwise 


NUMBERS ; 
of the rail. 


OF 


RAILS, 
Work in kgrm. (in foot-pounds). 


20 (145) 
30 (217) 
27 (195) 
22 (159) 
28 (203) 
22 (159) 
30 (217) 
8 (57.9) 
20 (4145) 
23 (166) 


18 (480) 
30 (217) 
25 (181) 
20 (445) 
27 (195) 
22 (159) 
29 (210) 
14 (101) 
20 (145) 
28 (203) 


28 (203) 
30 (217) 


16 (116) 
28 (203) 
22 (159) 
26 (188) 
48 (130) 
40 (72.3) 
18 (430) 


It is to be noted that for an unnotched 
test piece of 8 x 10 mm. (5/16 x 3/8 
inch) ordinary rail steel may give up to 
50 and even 60 kgrm. (361 to 433 foot- 
pounds). Under 20 kgrm. (145 foot- 
pounds), the steel is brittle, and from 
30 to 40 kgrm. (217 to 289 foot-pounds) 
it is of good quality. 

Inspection of the figures in the table 
shows that across the rail all the rails 
re more or less brittle in the cracked 


(?) The type of machine on which these tests were 
carried out was the Fremont. 


tallic enclosures, 


Test pieces taken crosswise of the rail. 


Work in kgrm, (in foot-pounds), 


T (50.6) 
44 (101) 
13 (94) 

8 (57.9) 
15 (109) 

5 (36.2) 
18 (130) 

8 (57.9) 

5 (36.2) 
17 (123) 


6 (43.4) 
16 (116) 
18° (130) 

6 (43.4) 
15 (109) 
10 (72.3) 
10 (72.3) 

9 (65.4) 

4 (28.9) 

8 (57.9) 


8 (57.9) 
14 (404) 
15 (409) 
48 (130) 
45 (109) 

7 (50.6) 
16 (116) 

8 (57.9) 

9 (65,4) 
14 (101) 


7 (50.6) 
12 (87) 
13 (94) 

4 (28.9) 
13 (94) 

4 (28.9) 
18 (430) 
10 (72.3) 
12 (87) 
18 (130) 


webs, and that lengthwise not one is of 
good quality. In regard to No, 3, the 
brittleness across the rail is due to the 
presence of a large amount of non-me- 
distributed in small 
form, throughout the whole piece of rail, 
and in respect of the other nine to se- 
gregation of the steel, as was shown by 
macrographs. 

To sum up, in order to ayoid fractures 
of rails in the web at the ends, only rails 
which are not brittle across the rail 
should be accepted. A test for brittle- 
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ness in such cases may be economically 
effected by taking test pieces 8 x 10 mm. 
(5/16 to 3/8 inch) in this direction from 


a piece of the rail which has been sub- 
jected to shock test, and from the end 
where cut off. 


Figs. 1 to 10. — Examples of rails with cracks in the web at the ends. 


Cracking of rails. — Cracks very fre- 
quently appear on the running surface 
of rails. On one railway system it was 
noticed that these cracks affected one 
third of the rails in use. Breakages, 
however, were not more numerous on 
this railway than on others. 

Such cracks have been known for a 
long time, and were principally com- 
mented upon by Stead twenty-five years 
ago. The starting point of the cracks is 
often attributed to <hammer-hardening>. 


In order to prove whether this was so or 
not, Mr. Fremont tested an old profile 
rail which had been in use for more than 
twenty-five years, and which had been 
taken up in consequence of the discovery 
of the cracks. The rail was of mild steel 
from 36 to 43 kgr. (72.57 to 86.68 Ib. per 
yard). Shock tests were made with 
14 unnotched test pieces and gave results 
varying between 2 and 48 kgrm. (14.5 to 
347 foot-pounds). 

In order to find out whether the brittle- 
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ness was due to <« hammer-hardening >», 
Mr. Fremont took an uncracked portion 
of the surface of the rail, and from this 
took 44 test pieces of 8 x 10 mm, (5/16 
to 3/8 inch) which he submitted to shock 
tests, without having them notched; 
22 were tested so that the face corres- 
ponding to the wearing surface was put 
in tension, and the remaining 22 in the 
contrary direction. For the first 22, the 
faces of which in tension corresponded 
to the exterior surface of the rail, the 
amount of work varied from 40 to 17 
kgrm. (289 to 123 foot-pounds), with an 
average of 26 kgrm. (188 foot-pounds). 
For the 22 others, the amount of work 
varied from 24 to 1 kgrm.(174 to 7.2 foot- 
pounds) with an average of 13 kgrm, 
(94 foot-pounds) ;-seven test pieces were 
very brittle. 


The slight resistance to the shock test 
of the first series arises from the fact 
that the metal is very much « hammer- 
hardened >»; the metal had undergone an 
excessive elongation which had used up 
a portion of its natural resistance. But 
the test pieces, the faces of which in 
tension were opposite to the wearing 
surface gave a lesser resistance. Hence, 
superficial « hammer-hardening >» is not 
the cause of brittleness. 


Mr. Fremont has, however, verified 
this in another way, by submitting a 
piece of the same rail, without cracks, to 
bending test by putting the top flange of 
the rail in tension. In these conditions, 
when cracks exist, the rail breaks sud- 
denly; this, however, did not break, and 
test pieces taken from the most bent and 
deformed portion, and afterwards sub- 
mitted to shock tests, gave a resistance 
of 27 to 28 kgrm. (195 to 203 foot-pounds), 


Further, cuts taken from the rail lon- 
gitudinally, then polished and lightly 


_attacked by iodine, showed in the micro- 


scope, cracks starting from the centre of 
zones of impurities and spreading per- 
pendicularly thereto; that is to say trans- 


versely to the longitudinal axis of the 
top flange, and travelling from one part- 
icle of impurity to another. 

To sum up, this rail of very mild steel, 
very hard on the surface, does not pre- 
sent in any way the smallest crack attri- 
butable to < hammer-hardening » on the 
surface. The cracks arise from the se- 
gregated portion of the metal which is 
in the middle of the top flange : owing 
to the action of blows and vibrations 
they travel from one particle of impurity 
to the other. Other tests carried out on 
a rail still harder confirmed the view 
that the hardening of the running sur- 
face was not the starting point of the 
cracking. 

In regard to cracks, they are co-inci- 
dent with the superficial temper of the 
running surface of the rail; a peculiarity 
studied more than twenty-five years by 
Osmond. This tempering may be pro- 
duced as a result of vigorous friction of 
short duration, such as slipping and slid- 
ing due to sudden applications of the 
brake on trains. 
~ The thickness of the hardened layer 
is, however, very small: about one tenth 
to one fifth of a millimetre (0.004 to 
0.008 inch). This layer is supported by 
a more ductile zone of metal which, un- 


‘der pressure, gives way and elongates to 


such a degree that lateral seams are form- 
ed which cause cracks in the superficial 
layer. If the metal is not brittle the 
lower layers remain intact; if the metal 
is brittle the flaws spread to the interior 
of the rail, 

The spreading of the cracks to the 
interior of the top flange takes place 
slowly and progressively, but very often 
the lower end of this transverse crack is 
far from being parallel to the running 
surface of the rail, as one might suppose 
would be the case. Thus, figure 11 
shows two aspects of a break produced 
by bending a small sheet about 1 cm. 
(0.394 inch) thick cut from a much 
cracked running surface of a rail head. 
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The granular portion is the final break 


by bending where cracked, and the black 
portion is the slow and _ progressive 
cracking. wry 


In numerous cases, rail breakages hap-. 


pen in a way manifestly out of relation- 
ship to the position of the cracks. For 
instance, figure 12 shows an example of 
a rail broken as a result of an internal 
fissure-independently of external cracks. 
Figure 13 confirms the existence of this 
cause of failure which is due to segre- 
gation, and figure 14 shows this clearly. 
Internal cracks — generally resulting 
from segregation — are very often the 
cause of breakages. 


In conclusion, it may be said that the 
production of cracks (which, being de- 
fects, are naturally undesirable) result 
from the very duty that the rail ought to 
perform. Obviously one may endeavour 
to produce special steels which would 
not harden so easily, but a notable in- 
crease in the price of the rails would 
result therefrom. 

In any case an ordinary steel which 
is neither segregated nor brittle is suffi- 
cient to ward off breakages due to cracks, 
and these therefore are the two- condi- 
tions to specify in order to obtain a me- 
tal giving every guarantee from the point 
of view of safety. 


[ 584 812.4 (.44) ] 


The new legal regime of the French Railways. (’) 


(Annales des Chemins de fer et Tramways.) 


INTRODUCTION. 


A new régime for the great railway 
systems has come into force. It dates 
from the bill presented to the Chamber 
of Deputies on 18 May 1920, which 
approved an agreement made on 17 May 
1920 between the Minister of Public 
Works acting on behalf of the Govern- 
ment, and the representatives of the great 
railway systems. The final agreement is 
dated 28 June 1921 and the act approving 
it is dated 29 October 1921.. The working 
out and carrying through of this impor- 
tant reform has, therefore, taken a year 
and a half. aia 

The new régime does not completely 
abolish that of the agreements of 1883 : 
the system of concessions is retained 


with its general provisions and its limi- 
tations of term, the working of the rail- 
ways remains in the hands of the Com- 
panies holding the concessions in accor- 
dance with their articles and the by-laws 
and regulations in force before 1921. 
But though the structure as a whole has 
been retained, its details have been 
modernized and adapted to the financial _ 
and economic situation arising from the 
war. 

In view of the fact that the war had 
enormously increased the burdens and 
loans of the State, it was necessary to 
relieve the Budget and to strengthen the 
securities of the Companies, who, with 
their good-will, are the bankers of the 
State. This led tothe replacement of the 
guaranteed interest for the concession- 


(1) See note in the Annales des Chemins de fer et Tramways 1922; parts 1, 2 and 3: pp. 1 to 40 and 


parts 4, 5 and 6: pp. 41 to 75. 
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holding systems, and the unlimited 
Treasury subsidy to the State railway 
system, by a payment based on tariff rates 
by applying the balancing -principle; ac- 
cording to this the total receipts of the 
great French. railway systems must, in 
each year, cover all the establishment and 
working charges of the systems. These 
charges include in particular the payment 
of interest on the Company’s bonds and 
the provision of the dividend on shares, 
including as additional to the minimum 
dividends fixed by previous agreements, 
a bonus calculated on increase of receipts 
and on the improvement in industrial 
production. In place of a payment that 
was independent-of results, and had been 
created by the guaranteeing of- interest, 
even before the war in the case of two 
railway systems ('), there was accordingly 
substituted a method of working for ali 
the systems dependent on the results of 
them all. These have been given identical 
financial interests and extended credit 
that will permit of the rapid development 
and improvement of the national equip- 
ment, and afford relief to the national 
budget. 

The financial community of interests 
of the several railway systems is the re- 
sult of the pooling principle on which the 
new agreement is founded, a principle 
which involves the payment by the more 
remunerative railway systems of their 
surpluses to cover the deficits of the other 
railway systems. 

At the same time a common higher 
organization will facilitate the unification 
of working conditions under the stronger 
control of the Minister of Public Works. 

Finally, as against the new financial 
arrangements, the systems have made im- 
portant concessions to the State, notably 
in respect to terms of purchase. 


(4) The Midi and Paris-Orléans Railways. 


Such, briefly, are the general principles 
of the new régime for the railways. 


Law of 29 October 1921. 


ARTICLE 1. — Approval is given to 
the agreement made the 18 June 1921 
between the Minister of Public Works, 
the Northern, Eastern, Paris-Lyons-Medi- 
terranean, Paris-Orleans and Midi Rail- 
way Companies, the Syndicates of the 
« Grande » and the <« Petite-Ceinture >» 
Railways and the Administration of the 
State Railways, for the working of their 
systems, 

A copy of the said agreement will be 
scheduled to the present law. 


ARTICLE 2, — Every year the Finance 
Act will fix provisionally : 


1° the amount of the advances that the 
Treasury is authorized to make to the 
common funds in pursuance of clause 13 
of the agreement before mentioned; 

2° the total amount of bonds that each 
railway system is authorized to issue for 
any purpose whatever and in particular 
in pursuance of clauses 13, 16 and 25 of 
the agreement before mentioned. 


ARTICLE 3. — For each railway system 
there shall be formed a co-operative 
commercial association of the employees 
of the system. The articles of associa- 
tion shall be approved by an Order in 
Council made on the recommendation of 
the Minister of Public Works. The Board 
of Management shall be composed exclu- 
sively of servants engaged in the service 
of the system. 

Each servant of a system may pay one 
half of the share of the bonus accruing 
to him as an employee of the system to 
the co-operative association, which shall 
invest all the funds(capital and interest) 
at its disposal : 

either in shares of its railway system, 
provided that such investment in shares 
shall not exceed in each year one-fourth 
of the capital invested or in the aggre- 


gate one-fourth of the capital of the rail- 
way system; 

or in bonds of the great railway sys- 
tems, or in Staté loans, or in bonds 
issued by or guaranteed by the State; 

or in land or house property reserved 
for the occupation of servants of the 
railway system or in mortgages raised 
_ for building or for purchasing such 
* property. 

All personal securities shall be bought 
or sold through the Minister of Finance; 
they must be inscribed and registered in 
the name of the co-operative association. 
Nevertheless, shares in the railway 
system may be registered either in the 
name of individuai members of the asso- 
ciation who may wish to acquire them on 
the above terms, or in the name of the 
association, provided always that the 
total of the shares purchased shall not 
exceed the maximum fixed in the third 
paragraph of the present clause. 

An account shall be opened for each 
servant of the railway system belonging 
to the association, to which shall be 
carried one half of the successive 
bonuses accruing to him with the_cor- 
responding annual interest. He shall be 
entitled to invest one-fourth of the sums 
standing to the credit of his account in 
shares in his railway system. These 
shall remain in the keeping of the asso- 
ciation. When the servant retires from 
it or leaves the service of the system, 
he shall receive his shares and also the 
balance of the amounts to the credit of 
his account either in a lump sum or in 
the form of an annuity. 

The servant may also, at any time, 
devote all or part of the sum or shares 
standing to his credit to any social pro- 
vident or insurance schemes founded by 
associations of railway servants and re- 
cognised as being of public benefit. 

On the death of an employee while in 
service all amounts to the credit of his 
account shall revert to his legal repre- 
sentatives. 


In the event of a great railway com- 
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pany, modifying its present financial 
constitution so as to create labour shares, 
pursuant to the law, of 26 April 1917, 
the co-operative association of its ser- 
vants, formed pursuant to the said law, 
should be substituted for the co-operative 
association of the railway system creat- 
ed pursuant to the first paragraph of the 
present clause. 


The conditions of such substitution 
shall be determined by the administra- 
tive regulation provided under clause 14 
of the agreement scheduled to the present 
Act. 


The same decree shall set up for each 
railway: system, including that of the 
State railways, an independent bank 
which may receive the second half of 
the share of the bonus accruing to the 
employees as well as all or so much of 
the first half of the bonus as the em- 
ployee shall not have paid to the co- 
operative association; this bank shall be 
conducted by the employees under the 
same conditions as the association re- 
ferred to in the first paragraph of this 
clause. The decree referred to above 
shall establish a Savings banking system 
by which the bank may either in the 
name and at the request of the employees 
and with such sums as may become 
pavable to them acquire shares in their 
railway system, or railway bonds, or 
securities issued or guaranteed by the 
State, or may make payments to social 
insurance and provident schemes. Se- 
curities bought in the name of employees 
shall be handed over to them. Em- 
ployees may moreover at any time with- 
draw the whole or a part of the sums 
standing to the credit of their account. 


ArricLteE 4. — In the application of 
clauses 5 and 17 of the agreement before 
mentioned, the Minister of Public Works 
is authorized to delegate to the « Conseil 
supérieur > (1) the power of decision 
vested in him in cases specified by de- 


(4) See Section I, article 2 of this Act, p, 1327. 
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crees made by the Council of Ministers 
on his recommendation. 


ArtTIcLeE. 5..— The, Minister of Public 
Works is authorized under the conditions 
of clause 17 of the agreement before 
mentioned to confirm rates and fares 
higher than the maxima fixed by 
clause 42 of the schedule of charges, to 
decrease the weight of free baggage spe- 
cified in} clause 44, to modify the limits 
provided in clause 46 for the carriage 
of unbroken loads, subject to the condi- 
tions hereinafter provided in clause 13, 
to increase the rates fixed under 
clause 56 (5°) for the carriage of letters 
and telegrams by special delivery, to in- 
crease the prices provided in clause 57 
for the conveyance of prisoners, accused 
or convicted, and to increase the rates 
provided in clause 62 for supplies and 
dispatch of rolling stock over branch 
lines. 


ARTICLE 6. — The representatives of 
the employees on the <« Conseil supé- 
rieur » shall be elected; they must in- 
clude six representatives of middle-grade 
employees and six of the lower grades. 


ARTICLE 7. — Every employee, whether 
a manual worker or otherwise, who has 
to travel daily from his place of resi- 
dence to his place of work and back 
shall receive special season tickets over 
routes to be fixed by the Minister of 
Public Works, to be called workmen’s 
season tickets, available by third class, 
or by second class on lines not having a 
third class. 


ArTIcLE 8. — In families having three 
or more children under 18 years of age, 
at the request of the head of the family, 
the father, the mother. and each of the 
children under eighteen years of age 
shall receive a strictly personal identi- 
fication card entitling them to a reduc- 
tion of fares of: 


30 % for families with 3 children; 


40 % for families with 4 children; 
50 % for families with 5 children; 


60 % for families with 6 children; 
70 % for families with 7 children and 
upwards. 


Such reduction is to be allowed on or- 
dinary single and return tickets. 


ARTICLE 9. — Ex-soldiers having a 
grade of incapacity reckoned as over 
25 % are entitled to a reduction on the 
passenger fares. 

This reduction will be 50 % for men 
having a grade of incapacity reckoned 
as 25 to 50 % and will be 75 % for still 
greater degrees of incapacity. 

These privilege tickets shall moreover 
be issued to the guide of a completely 
disabled man, who is entitled to the 
benefit under the provisions of clause 10 
of the Act of 31 March 1919. 

These allowances apply to ordinary, 
single and return tickets. 


ARTICLE 10. — At their request and on 
the certificate of the Mayor of the town 
in which they live, the Companies and 
the State railways system shall grant a 
second-class ticket each year to the 
widows, parents, grandparents, children 


and grandchildren of soldiers who died — 


for the country and failing such relatives 
to the eldest brother or sister, who may 
transfer the benefit of their right to one 
of the other brothers or sisters in their 
stead, such ticket to entitle the holder 
to one free journey from his or her home 
to the place of burial of the relative by 
the military authority. 


The relatives, the widow, the parents, | 


grandparents, children and grandchil- | 


dren of missing soldiers shall have the 
same privilege, entitling them to travel 
to the military place of burial nearest 
to the place indicated in the certificate 
of death. 


ARTICLE 11. — The classes of persons 
other than servants and inspectors of the 
svstem who alone shall have the benefit 
of facilities for travelling at rates below 
the authorized fares shall be defined by 
an Order in Council made, after the 
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« Conseil supérieur » has been heard, on 
the recommendation of the Minister of 
Public Works. 


ARTICLE 12. 
arising. between the employees and one 
or more railway systems, particularly on 
questions relating to the Act or to the 
rules of work and pay or to superannua- 
tion arrangements shall be decided by 
an Arbitration Court to be constituted as 
follows : two arbitrators shall be nomin- 
ated by the representatives of the rail- 
way systems on the « Conseil supérieur >, 
two arbitrators shall be nominated by 
the representatives on the « Conseil supé- 
rieur >» of the servants belonging to the 
class or classes of servants interested in 
the dispute; a fifth arbitrator or umpire 
who, ex officio, shall be the president of 
the Court, shall. be nominated by the 
« Conseil supérieur >, sitting without the 
representatives of the systems and of 
their servants. This fifth arbitrator or 
umpire shall nodt be a member of the 
« Conseil supérieur >. 


ARTICLE 13. — Within six months from 
the establishment of the < Conseil supé- 
rieur > of the railways an agreement shall 
be made between the railway systems, 
the Minister of Public Works and the 
Administration of the Post Office to pro- 
vide for the conveyance of what the Post 
Office may have to send by railway and 
to define the conditions and periods to be 
allowed for the conveyance of postal 
packages. 

An agreement between the railway 
systems, the Minister of Public Works 
and the Prisons Board shall provide 
similarly for the conveyance of what the 
Board may have to send by railway. 

These agreements shall not come into 
operation until they have been confirmed 
by special laws. 


ARTICLE 14, Within three months 
from the date when this Act comes into 
force the large public railway systems 
shall submit bye-laws supplementary to 
their superannuation regulations for con- 


Every collective dispute. . 


firmation by the Minister of Public Works. 

These bye-laws shall be such that ser- 
vants of the same railway system re- 
ceiving the same‘ pensions and of the 
same occupations who were superannuat- 
ed before the 1 January 1919 with im- 
mediate pension rights shall receive 
equal increases. 

The said provisions shall grant to ser- 
vants superannuated after 1 January 
1919, with immediate pension rights, that 
is before they had enjoyed for six years 
the benefit of the scales of salary at 
present in operation, such complemen- 
tary pension allowances as will make 
good the differences between the pen- 
sions calculated on the basis of the old 
salaries, increased under the provisions 
of the last paragraph of this clause, and 
the pensions calculated on the basis of 
the new salaries. 


ARTICLE 15. — Registration of the 
agreement scheduled to the present Act 
shall require the payment only of the 
fixed duty of three francs (3 fr.). 


AGREEMENT 


made the 28 day of June one thousand 
nine hundred and twenty-one. 


Between : 


The Minister of Public Works acting 
on behalf of the Government subject to 
the adoption of these presents in.a law, 
of the one part; 


And of the other part: 


The Managing Body of the State Rail- 
ways, represented by Mr. DrEJEAN, direc- 
tor of the State Railways; 

The limited Company established in 
Paris under the style of « Compagnie des 
chemins de fer de l’Est > (Eastern Rail- 
way), represented by Messrs. GomEL, the 
president of the Board of Directors and 
baron DAVILLIER, vice-president, whose 
address for legal service is the registered 
office of the said Company in the Rue 
and Place de Strasbourg, Paris, acting 
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under powers conferred on them by a 
resolution of the Board on 12 May 1920, 
and subject to the approval of these 
presents bya general. meeting of share- 


holders; cr 


The .Limited Company established in 
Paris under the style of « Compagnie du 
chemin de fer du Nord » (Northern Rail- 
way), represented by Messrs. baron 
Edouard DE ROTHSCHILD, president of the 
Board of Directors, GRIOLET, vice-presi- 
dent, and VaLuon, a Director, whose 
address for legal service is the registered 
office of the said Company, 18, Rue de 
Dunkerque, Paris, acting under powers 
conferred on them by a resolution of the 
Board on 14 May 1920, and subject to 
the approval of these presents by a gen- 
eral meeting of shareholders; 


The Limited Company established in 
Paris under the style of « Compagnie des 
chemins de fer de Paris a Lyon et a la 
Mediterrannée » (Paris-Lyons-Mediterra- 
nean Railway), represented by baron 
GIROD DE LAIN, a Director, whose 
address for legal service is the registered 
office of the said Company, Rue Saint- 
Lazare, 88, Paris, acting under powers 
conferred on him by a resolution of the 
Board on 14 May 1920, and subject to 
the approval of these’ presents by a gen- 
eral meeting of shareholders; 


The Limited Company established in 
Paris under the style of < Compagnie du 
chemin de fer de Paris a Orléans > 
(Paris-Orleans Railway), represented by 
Mr. VERGE, president of the Board of 
Directors, whose address for legal ser- 
vice is the registered office of the said 
Company in Paris, acting under powers 
conferred on him by a resolution of the 
Board on 14 May 1920, and subject to 
the approval of these presents by a gen- 
eral meeting of shareholders; 


The Limited Company established in 
Paris under the style of < Compagnie des_ 
chemins de fer du Midi» (Midi Rail- 
way), represented by Mr. George TEIs- 
SIER, president of the Board of Directors, 
whose address for legal service is the 


registered office of the said Company, 
54, Boulevard Hausmann, Paris, acting 
under powers conferred on him by a re- 
solution of the Board on 14 May 1920, 
and subject to the approval of these 
presents by a general meeting of share- 
holders; 

The «Syndicat du chemin de fer de 
Grande-Ceinture de Paris>, represented 
by baron Edouard DE ROTHSCHILD, vice- 
president, whose address for legal service 
is the registered office of the Syndicate, 
16, Rue de Londres, Paris, acting under 
powers conferred on him by a resolution 
of the Syndicate on 12 May 1920, and 
subject to the approval of these presents 
by a general meeting of the Syndicate; 

The «Syndicat du chemin de fer de 
Petite-Ceinture de Paris >, represented by 
Mr. GOMEL, president, whose address for 
legal service is the registered office of 
the Syndicate, 16, Rue de Londres, Paris, 
acting under powers conferred on him 
by a resolution of the Syndicate on 
12 May 1920, and subject to the approval 
of these presents by a general meeting 
of the Syndicate; 


It has been agreed as follows : 


SECTION I. 


General provisions. 


ARTICLE 1.-— From 1 January 1921 the 
working of each of the railway systems, 
concessions for which are held respec- 
tively by the Eastern, Midi, Paris-Orleans, 
Northern and Paris-Lyons-Mediterranean 
Companies and of the railway system 
managed by the. Administration of the 
State Railways shall be subject to the 
hereinafter mentioned provisions, whiclt 
include, subject to the supreme authority 
of the Minister of Public Works : 


1° a common organization for ensuring . 
the co-ordination of the working of the 
several railway systems in accordance 
with the general interests of the nation; 

2° the co-operation of the railway 
systems with each other and with the 


State and common financial interests so 
as to ensure the establishment and main- 
tenance of a balance between expenses 
of every description and the traffic re- 
 ceipts. 


ARTICLE 2. — The organization com- 
mon to all the railway systems is com- 
posed of a «Conseil supérieur des che- 
mins de fer > (styled briefly the « Conseil 
supérieur > and hereinafter in this trans- 
lation called the Council) and a Manag- 
ing Committee, of which the composition, 
powers and working conditions are 
hereinafter defined. 

In addition to this common organiza- 
tion each railway system retains its in- 
ternal organization and its individual 
working. 


ARTICLE 3. — The council is composed 
of a president and : 


a) eighteen members of the Managing 
Committee; 

b) for each of the six railway systems 
two representatives of the servants, 
appointed by the Minister of Public 
Works; 

c) thirty members representing the 
general interests of the nation, appointed 
by decrees made on the recommendation 
of the Minister of Public Works. 


made on the recommendation of the 
Minister of Public Works. 

Any member ceasing to hold the office 
to which he was appointed ceases 
absolutely to be a member of the Coun- 
cil; he is to be immediately replaced by 
a new member, nominated under the 
same conditions as was the member 
whom he replaces. 

The director of railways at the Minis- 
try of Public Works sits on the Council 
as Government Commissioner. 

The details of the organization and 
working of the Council shall be fixed by 
an Order in Council, made on the re- 
commendation of the Minister of Public 
Works; this order shall define particu- 


The president is appointed by a decree ) 
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larly the conditions under which mem- 
bers of the Council and the Government 
Commissioner can cause their places to 
be filled when they are prevented from 
acting. 


ARTICLE 4. The Council is required 
by the Minister of Public Works to con- 
sider questions of common interest to all 
the railway systems relating to techni- 
cal, commercial, administrative and fi- 
nancial matters. 

The Council shall also advise on such 
important questions affecting one or 
more railway systems as the Minister 
may think desirable to refer to it. 

In particular the following questions 
come within the jurisdiction of the Coun- 
Ceili: 

concessions for new lines; 

modifications in the constitution of 
railway systems; 

measures relating to the modification 
of the financial administration of the 
railway systems; 

programmes of additional works; 

programmes of electrification; 

programmes for connecting railway 
systems with each other, and with ports, 
waterways, and any other ways of com- 
munication; 

programmes for acquiring rolling stock 
and means of securing standardization 
in plant and of deciding the total stock 
required: 

general working regulations and stand- 
ard methods of signalling; 

general measures relating to the police, 
and the safety and use of railways; 

periodical modifications of train servi- 
ces; 

rates and fares, as well as their uni- 
form application on all systems, and their 
revision so as to ensure a balance of the 
aggregate receipts with the aggregate 
expenditure as hereinafter provided in 
clause 17; 

agreements with «foreign» railways 
for making new railroad junctions and 
sharing traffic, as well as periodical 
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» president. ; 
Resolutions of ie Council on matters ~ 
within the jurisdiction of the Minister 
_of Public Works under the Act, and the 
agreement and regulations for the time 
being in force. shall be submitted for 
the Minister of Public 
Works. Nevertheless, in matters relating 
to questions for which the Council has 


been invested specially with the powers 


of the Minister, such resolutions shall 
have full executory force if the Minister 
does not intimate his objection within one 


month. 


The Minister can only give a decision 
contrary to a resolution. of the Council 
after the Council has considered the mat- 
ter a second time. 

Within one month from the aaah of 


8. resolution of the Council or a decision 


of the Minister, the Managing Committee 
may require the Council. to reconsider 
the subject of such resolution or decision, 
if it is of opinion that the resolution or 
decision is contrary to the interests en- 
trusted to the Council. The Government 
Commissioner may likewise require the 
Council to reconsider a resolution when- 
ever he thinks it necessary. 

Should the Council fail to arrive at a 
decision within the time fixed by the 
Minister for the Council’s reply to the 
reference, the Minister shall decide the 
matter after formal notice to the Coun- 
cil. 
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of the Managing Committee shall be sent 
in good time to the Government Com- 
missioner and to each of the railway 
systems. 

Resolutions shall be passed by a major- 
ity of votes, each system having only one 
vote; in case of equality. the decision 
shall be given by the railway system 
whose president or vice-president is 
acting as chairman at the meeting. 

The Government Commissioner has 
power to place any question that he 
thinks desirable on the agenda, and he 
“is empowered to call a meeting of the 
Committee to consider it. He has also 
the right to require a question to be re- 
considered if this should appear to him 
to be necessary. 

;: Resolutions of the Committee are bind- 
; ing on all the railway systems. 
If a railway system considers its in- 


4 terests to be adversely affected in respect 
a of rates and fares, or of allocation of 
; traffic, or of exchange of plant or rolling 
2 stock as the financial consequence of re- 
2 solutions adopted by the Managing Com- 
4 mittee in pursuance of clause 7 hereof 
= and of the present clause, it may demand 
7 an allowance from the other systems 
‘a concerned. The allocation of such allow- 
: ance shall, if necessary, be decided by 
a arbitration. 

i 

4 ARTICLE 9. — The Minister may, at all 
? times, with the approval of the Council 


of Ministers require a reduction in 
special rates or fares if their level ap- 
pears to him injurious to national in- 
terests. Before using this right the Mi- 
nister shall invite.the railway system or 
systems affected to submit proposed re- 
ductions for his approval, and, in the 
event of this inyitation not being accept- 
ed, he shall require the opinion of the 
Council. If the Council is of the opinion 
that a reduction is justified it shall, in 
place of the railway system or systems 
affected, prepare proposals for the ap- 
proval of the Minister. With the con- 
currence of the Ministerial Council, the 
Minister may himself prescribe the re- 


1%. « 


duction, even after a second adverse re- 
solution of the Council. 


ARTICLE 10. — From the date when the 
FESS . : 
new regline comes into operation : 


1° no transfer of a line from one of the 
participating railway systems to another 
shall be made without the approval of 
the Council; 

2° no line the concession for which 
has not yet been granted shall be made 
without the approval of the Council. 


The railway systems further undertake 
to accept on the terms of the present 
agreement such concessions as may be 
made to them in excess of the maximums 
provided in previous agreements, up to 


500 km. (310 miles) for the State rail- 
way system; 

180 km. (112 miles) -for the Eastern 
railway system; 

150 km. (93 miles) for the Midi rail- 
way system; 

300 km. (186 miles) for the Paris- 
Orleans railway system; 

100 km. (62 miles) for the Northern 
railway system; 

500 km. (310 miles) for. the Paris 
Lyons-Mediterranean railway system; 


the concession to be specified by the 
Minister after hearing the railway system 
concerned. 


In default of special agreement new 
lines shall be constructed at the expense 
of the State as to four-fifths of the cost 
and of the railway system concerned as 
to the remaining fifth. Where a railway 
system has undertaken the construction 
of a new line and the final cost exceeds 
the estimate submitted to and approved 
by the Minister of Public Works, such 
system shall carry half the excess to its 
capital account, except in the case of 
«force majeure > duly proved. ; 

All subventions that may be granted 
by Departments, Communes or private 
individuals shall be deducted from the 
share of expenditure to be borne by the 
State. 


The State may require the railway 
system to advance to it the funds requir- 
ed for the construction of the line. In 
such case the State, shall repay .to the 
system the actual cost of any loans it 
may effect for the purpose of such ad- 
vance. The annual payment shall in- 
clude interest, sinking fund, loan ex- 
penses, stamp and other duties charge- 
able to the system to which the bonds 
are or hereafter may be allotted. 

Until 1 January next following upon 
the complete opening of a line for serv- 
ice the actual amount expended by the 
railway system together with the work- 
ing expenses shall be paid out of the re- 
ceipts from the working of the said line, 
or, if they should exceed such receipts, 
carried to capital account. 

All the provisions of this clause shall 
be applicable to the concession and 
construction of the mileage still available 
on the figures of the agreements of 1883. 


AnTIGLE 11. — Each railway system 
shall present, before the 1 November of 
each year, the programme of additional 
works which will be undertaken by it 
and which it expects to execute during 
the following year; this programme may 
he modified during the financial year. 

The Council will examine such pro- 
gramme with the object of determining 
whether it meets the needs of the service 
and will submit to the Minister a report 
in justification of the subject. 

If the programme submitted by a rail- 
way system is considered | insufficient, 
excessive or premature, and if the system 
and the Council cannot come to agree- 
ment, the Council shall submit its pro- 
posals to the Minister. 


ARTICLE 12. — When, in pursuance of 
powers conferred on him by the laws 
and regulations for providing against the 
inadequate equipment of a railway sys- 
tem, of its staff, or of its plant and stock 
in view of needs that have already arisen 
or are to be anticipated by reason of in- 
crease of traffic, the Minister has to give 
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a decision, he shall call for the opinion 
of the Council, if it has not already come 
to a conclusion on the matter, before giv- 
ing formal notice to the Administration 
concerned. 


SECTION II. 


Financial provisions. 


ARTICLE 13. — A common fund is 
hereby created for the purpose of pro- 
moting the community of financial in- 
terests between the great railway sys- 
tems, of making provision for pooling 
their receipts with their expenses, and 
of making them, when necessary, such 
advances during the financial year as 
may be necessary for current expendi- 
ture. 


A special account shall be opened for 
this common fund in the books of the 
Treasury, which shall be put in credit 
by the surplus receipts of the railway 
systems as hereinafter provided 
clause 15. 

If this surplus is inadequate an increase 
of rates and fares shall be made on the 
conditions hereinafter provided under 
clause 17. In case of need advances 
shall be made to the common fund by 
the Treasury, and these shall be repaid 
as provided in the said clause. If, and 
whenever the Minister of Public Works 
shall so require, the railway systems 
shall issue bonds to cover all or part of 
the advances to be made to the common 
fund, the State guaranteeing interest, 
sinking fund and actual expenses of such 
securities, until paid off by it. 

The balance of the common fund shall 
become the property of the State when 
all the railway systems have reverted to 
the State. 


ARTICLE 14. — Each railway system 
and its servants shall be allowed annual 
bonuses with the object of interesting 
them in developing traffic and economis- 


ing expenses. 


in 
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The bonus of the system shall be com- 
posed of two independent parts : 


a) 3 % of the excess of receipts during 
the financial year over and above those 
of 1920 (exclusive of so much of the 
current surplus as may have arisen from 
increases made on the basic rates or 
fares). When this excess is more than 
20 % of the receipts of 1920 the bonus 
on the surplus shall be reduced to 2 %; 


b) 1 &% of the reduction on the figure 
in the accounts for 1920 for the defi- 
ciency of receipts below expenses, or, if 
the receipts exceed the expenses, 1 % of 
the total of such excess and of the de- 
ficit for 1920. 


In and after the financial year next 
following that in which receipts and ex- 
penditure have balanced, that is to say, 
in which the aggregate receipts of the 
systems shall be not less than the aggre- 
gate outgoings hereinafter set forth in 
clause 15, the bonus calculated in pur- 
suance of the last clause hereof shall be 
increased by 1 % on the amount by 
which the deficit shall have been reduc- 
ed below, or the surplus have been in- 
creased above, the figures of the year 
when receipts and expenditure balanced. 


For the Eastern and Northern railway 
systems the coefficient of 1 %, which 
appears in the first paragraph of the 
bonus-B shall be raised to 2 % for the 
years 1921 to 1924 inclusive; this in- 
crease of 1 % shall thereafter be reduced 
_annually by a tenth part, and will dis- 
appear from the year 1934 onwards. 


The receipts referred to in the last 
three paragraphs include so much as may 
be due to increases of rates and fares. 
The expenses are the total : 1° of the ex- 
penses hereinafter referred to in para- 
graphs a) and c) of clause 15 (after de- 
ducting, in the case of the great railway 
systems, the financial results of the Cein- 
ture lines); 2° of one-half of the charges 
defined in paragraphs b) and d) of the 
said clause; 3° after the end of the fi- 
nancial year of 1922, of the bonuses paid 
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both to the system and to its servants 
for the previous financial year. 

Nevertheless for the financial years 
1921 to 1926 inclusive there shall be de- 
ducted from the working expenses of 
1920 one-half of the difference between 
the cost of fuel for haulage of trains dur- 
ing 1920 and the corresponding expen- 
diture for 1921. 

For the financial years 1927 and on- 
wards there shall be deducted from the 
working expenses of 1920 the entire 
difference between the cost of fuel for 
haulage of trains during 1920 and the 
corresponding expenditure for 1927. In 
the case of lines electrified after 1 Jan- 
uary 1921 the corresponding expense for 
1927 shall be calculated in accordance 
with the train-kilometres run by the 
electric trains, the average consumption 
per kilometre of*the steam trains, and 
the average price of coal for the system 
in question. 

If, as compared with the results of the 
financial year 1920, the deficit of receipts 
below expenditure calculated as herein- 
before provided shall have increased, a 
penalty of 2 % of such increase shall 
be deducted from the bonus B of the next 
financial year, and if necessary of sub- 
sequent financial years until it has been 
completely extinguished. 

If the total bonuses A and B payable 
to the railway system in pursuance of 
the preceding paragraphs exceed one- 
third of the sum hereinafter fixed in 
paragraph d) of clause 15, one-half of 
such excess shall be paid to the common 
fund; if,. after such payment, it shall 
exceed two-thirds of the said sum, then 
two-thirds of such new excess shall be 
paid into the common fund. 

The bonus to be paid to the whole of 
the servants of each railway system shall 
be composed of two independent parts A 
and B calculated as herebefore provided, 
but without taking account of the con- 
tingent payments to the common fund as 
provided in the preceding paragraph. 

The parts A and B shall be doubled 
until such time as the total bonus payable 
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to the servants of the railway system 
amounts to 1.50 % of the receipts for 
the financial. years under consideration 


on which the part A of the bonus is cal-,; 


culated. From this point the bonus to 
servants shall be increased by the addi- 
tion of the surplus of the parts A and B 
not doubled. 

The amount of the bonus shall be fixed 
each year by the Ministry of Public 
Works on the recommendation of the 
railway systems after receiving the re- 
port.of the Audit Commission. 

The bases of distribution of the part 
of the bonus payable to the servants of 
the railway systems shall be determined 
by an Order in Council made on the re- 
commendation of the Minister of Finance 
after receiving the report of the Council. 


ARTICLE 15. — Of the*gross receipts of 
every kind appearing on its working 
account each system shall take : 

a) its working expenses as defined by 
the agreements in force; 

b) the amount of the actual charges 
(interest, sinking funds, incidental ex- 
penses, etc.), of its subscribed capital 
and of loans of every kind that it has 
contracted or taken over, after deducting 
repayments and annuities due by the 
State, Departments, Communes and pri- 
vate individuals and, so far as concerns 
the Northern and the Paris-Lyons-Medi- 
terranean systems, the annuities for re- 
payment as hereinafter provided in clause 
19, it being understood that in and after 
the financial year 1927 the charges with 
respect to bonds issued to cover all or 
part of the advances made to the common 
fund during the years 1921 to 1926 inclu- 
sive shall be taken from the common fund 
without being brought into account in 
the calculation of bonuses. 


The State railway system shall take : 


on the one hand a sum of 35 685 000 fr., 
representing the charges incurred by the 
old State railway system during the period 
up to the purchase of the Western rail- 
way system; 


and on the other hand the net charges 
as provided by the law of 13 July 1911 
after deducting : 


1° a sum of 19361000 fr., the amount 
of the annuity payable by the State as its 
share in the’construction of the lines of 
the old system; 

2° a sum of 6 300 000 fr. included in the 
sum of 8 300 000 fr. shown under d); 


c) the deficits on joint financial enter- 
prises and the workings connected there- 
with, royalties, repayments, annuities and 
all other charges payable by the system; 


d) a sum of: 


8 300 000 fr. for the State railway sys- 
tem; 

9 052 000 fr. for the Eastern railway 
system; 


6 250 000 fr. for the Midi railway sys- 
tem; 

24 600 000 fr. for the Paris-Orleans rail- 
way system; 

20 000 000 fr. for the Northern railway 
system; 

28 000 000 fr. for the Paris-Lyons-Medi- 
terranean railway system. 


e) the bonus hereinbefore provided in 
clause 14, 


The surplus, if any, shall be paid into 
the common fund; if the receipts do not 
cover the aggregate amounts above speci- 
fied, the difference shall be paid to the 
system out of the common fund. 


ARTICLE 16. — The expenses to be borne 
by the State or by the railway systems 
for the construction of new lines, as well 
as for the execution of additional works, 
increase and renewal of plant, equipment 
of the permanent way and shops, equip- 
ment of stations, stores, etc., shall be 
covered by new bonds with a sinking fund 
not exceeding sixty years. The bonds 
shall have leaves of coupons each covering 
a period of twenty years. The period of 
the sinking fund shall be graduated. for 
each leaf from sixty years for bonds 
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4 
issued in the first year to forty years for 
bonds issued in the twentieth. 

_ These bonds shall be issued by each 
railway system for its own benefit, with 
the approval of the Minister of Public 
Works on the report of the Council and 
of the Minister of Finance. The securities 
shall be of uniform pattern for all the 
railway systems, but shall bear the name 
‘of the system by which they are issued. 

_ The sums payable under these new 
bonds shall be guaranteed for the duration 
of the concession granted to the railway 
system by the payments provided in para- 
graph b) of clause 15, and, if these sums 
are insufficient, by the common fund; at 
the termination of the concession these 
sums shall be paid by the State. 


ARTICLE 17. — During the first six years 
after the new régime has come into force, 
the rates and fares shall, if necessary, be 
revised by decisions of the Minister of 
Public Works on the recommendation of 
the Council, even above the maximums 
provided in the schedules of charges, to 
‘such extent as may be required for ba- 
lancing receipts, on the one hand with 
expenses (exclusive of shares of bonuses 
“payable to the Companies and the Admi- 
nistration of the French State railways) 
and on the other hand with the charges. 

Such revision can only be made within 
the limits compatible with the general 
economic situation. 

_ The Council shall, if necessary, present 
its first proposals for revision within three 
ronths from its coming into office. 

_ Ata later date, if the payments from the 
ommon fund shall exceed its receipts, 
the Council shall propose to the Minister 
of Public Works that he shall decide, 
subject to the above conditions, the in- 
sreases of rates and fares necessary to : 


1° re-establish a balance between the 

‘annual payments out of and into the com- 
mon fund; : 

2° make good the previous deficit so 

‘that at the end of two years at the most, 

he common fund will have repaid to the 


Treasury all advances relating to the 
financial years 1927 and onwards; 

3° ensure from 1927 onwards~the re- 
payment to the Treasury of the charges 
that have to be continued for the service 
of the bonds issued by the railway systems 
from 1921 to 1926, the six first charges on 
these bonds remaining to be borne wholly 
by the State in pursuance of paragraph 3 
of clause 13 herebefore set forth. 


Increases of rates and fares proposed 
by the Council shall come into force with- 
out further autherity if the Minister of 
Public Works after consultation with the 
Minister of Finance does not signify oppo- 
sition to them within one month. 

Nevertheless if, from 1 January 1921 to 
31 December 1926, the said increases 
exceed the maximums of the schedule of 
rates by more than 180 % for goods or 
more than 100 % for passengers, they 
shall be applicable as a temporary meas- 
ure subject to the conditions above pro- 
vided, but shall be submitted for the rati- 
fication of Parliament. 

The limits of 180 % and 100 % may be 
replaced by other limits for a period of 
five years, to be submitted to Parliament 
after it meets in January 1926, and agreed 
by the Minister of Public Works on the 
advice of the Council; the new limits shall 
come into force not earlier than six 
months after the date of the law approv- 
ing them, which date shall not be earlier 
than 1 January 1927, the previous limits 
being accordingly prolonged. The same 
procedure shall be adopted every five: 
years until the end of the concession. 

The preceding provisions shall not inva- 
lidate such partial rearrangements of 
rates and fares as may be considered desi- 
rable and may be proposed by the railway 
systems or requested by the Minister . 
according to the usual procedure. 


ARTICLE 18. — When the receipts of the 
common fund, after repayment of the 
advances made to it by the Treasury shall 
exceed its outgoings, the excess shall be 
carried to a reserve up to a maximum to- 
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be determined by the Minister of Public 
Works on the recommendation of the 
Council, after consultation with the 
Minister of Finance. When’ on 31 De- 
cember of any year the excess received 
by the common fund over its outgoings 
Shall exceed the maximum reserve, such 
surplus shall belong to the State. 

When the common fund shall have paid 
surpluses to the Treasury the Minister 
may, after communication with the 
Council, lower all or part of the rates and 
fares so as to balance as nearly as pos- 
sible the receipts of the common fund 
with the charges it has to bear. 


ARTICLE 19. — Debts due under gua- 
rantee from the financial years prior to 
1914 shall be ascertained as at 31 Decem- 
ber 1913; they shall cease to bear interest 
as from that date, except in the case 
hereinafter provided in the last paragraph 
but one of clause 21; they shall become 
due only at the end of-.the concession or 
in case of purchase. 

The State relieves the Companies of the 
debts they have contracted by way of 
guarantee of interest for the years 1914 
and onwards until the new régime comes 
into force. 

It will repay the Northern and the 
Paris-Lyons-Mediterranean Companies by 
annuities, payable until the end of their 
concessions, and, pursuant to clause 15b, 
the sums carried or to be carried to the 
capital accounts of these two railway sys- 
tems in accordance with clause 20 of the 
law of 26 December 1914, and not covered 
by transfers or repayments. 


ARTICLE 20. — When the railway sys- 
tems of two of the Companies that are 
parties to this agreement shall- have 
reverted to the State, either by purchase, 
or at the end of their concessions, each 
of the other Companies may, within three 
months of the disappearance of the second 
Company, require to be purchased on the 
conditions hereinafter mentioned in 
clause 21. The purchase shall take effect 


from 1 January next following the end 
of the said period of three months. 

The Companies that avail themselves 
of the provisions of the last paragraph 
shall, on so doing, renounce the right to 
repayment of expenditure on additional 
works and. new lines provided by the 
agreement of 1883. The Companies shal] 
also renounce the right to repayment of 
the cost of stores, of which the purchase 
is covered either by bonds or by short- 
term notes, of which the State as from the 
date of the purchase will pay the interest 
and guarantee the repayment, or by other 
Treasury methods of which the State will 
assume the burden. 

If after the normal expiration of the 
concessions of the Northern and Eastern 
Companies the other Companies claim the 
benefit of the provisions of the present 
clause, the State may, for the latter Com- 
panies, defer till the normal date of expi- 
ration of their concessions the payment 
for taking over the equipment at the value 
defined’ in clause 36 of the schedule of 
charges. 


ARTICLE 21. — In the event of the pur- 
chase of a railway system the purchase 


price shall be calculated as provided in — 
the schedule of charges and the agree-- 


ments in force. 

In determining the net proceeds of 
working, account shall not be taken of 
the results of the years 1914 and onwards 
until 31 December 1920. 

The purchase price shall be settled as 
at the end of one year and the system 
shall be taken over on the 1 January 
following. 

In determining the net proceeds pay- 
ments made to the railway systems from 
the common fund shall be included in the 
working receipts, and in the expenses 
those made by the Company to the com- 
mon fund, in accordance with clause 15. 

Account shall not be taken in the pur- 
chase money either of the share of bonus 
payable to servants of the railway system 
or of the charges representing the re- 
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payment. of war deficits to the Northern 
and Paris-Lyons-Mediterranean, Compa- 


_ nies. 


* To the purchase money shall be added 
the difference bétween the charges for a 
complete year on the capital that the 
Company may expend during the last 
year and the expenses incurred during 
such last year with respect to the same 
capital. 

In all cases of purchase, and on the 

expiration of the concession of a railway 
system, the State shall take over the super- 
annuation, insurance, benevolent, special 
pension and supplementary pension funds 
as at the date of such purchase or expi- 
ration with all the rights and obligations 
of the Company with respect thereto. 
: Equipments acquired during the war 
with the assistance of the State shall only 
be debited to the inventory at the amounts 
actually disbursed by the Companies. 

Within the two’ months following the 
approval of the present agreement, the 
Companies shall take over formal posses- 
sion of the rolling-stock and equipment 
delivered to them under the terms of the 
Armistice or the Treaty of Peace. All 
these assets, included retrospectively in 
the inventory as at: the dates at which 
they were in fact delivered to the railway 
systems, shall be taken in such inventory 
at their actual value when delivered by 
the Germans as fixed by the Reparations 
Commission. The railway systems shall 
pay such value to the State, less the value 
of such material as may be allotted to 
them as compensation in kind for the 
value of a portion of the stock and equip- 
ment that disappeared during the hostil- 
ities. 
~ Supplies from the American stock 
(Pershing) shall be entered retrospecti- 
vely, as at 3 October 1918, and shall be 
taken over and paid for by the railway 
Systems at the value at which they were 
transferred by the State. 

Material from the American depots 
(Felton and Slade) shall be debited to the 
inventory at the actual dates of its deli- 


very on rail. It shall be taken over and 
paid for by. the railway systems | at its 
actual cost price. 

On its purchase or on the expiration of 
its concession the sum to be paid to a 
railway system for the purchase. of equip- 
ment as defined in clause 36 of the sched- 
ule of charges shall be determined as 
follows : 

The price, at which the said articles 
with the exception of stores shall be taken 
over, shall be ascertained as for a con- 
tract from the sums debited each year to 
the inventory with the addition of their 
proportional share of overhead charges 
and current interest, less a fortieth part 
for each completed year dating from 
31 December of the year in which the 
debit was made. If, with the approval of 
the Minister, all or part of the value of 
any steamboat property has been carried 
to capital account, it shall be treated in 
all respects as if it were rolling-stock 
with the sole exception that, in lieu of the 
reduction of one-fortieth last mentioned 
a reduction shall be made of one- 
twentieth. In the contract calculation 
only such articles shall be included as 
may be in existence at the date of pur- 
chase of the railway system or the expi- 
ration of the concession. 

Nevertheless in the case of all articles 
acquired by means of new bonds, as be- 
fore provided in clause 16, and in the case 
of stores covered by similar bonds the 
purchase price ascertained as before de- 
scribed shall be reduced by as many fif- 
tieths as the number of years that will 
elapse between the year in which the cost 
was covered by bonds and the end of the 
concession. 

Any articles on which the above named 
reductions would equal or exceed their 
inventory value and which the Minister 
desires to purchase shall be taken over at 
scrap value. 

The price at which stores shall be taken 
over shall be the actual cost price. 

The reduction provided in the four- 
teenth paragraph of this clause shall apply 
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to such additional »works executed from 
and after 1 January 1921 as.are to be pur- 
chased in pursuance of earlier agreements. 

Should, the State ° 
system before the expiration of the period 
of seven consecutive years from 1 Jan- 
uary 1921 the equipment of such system 
on 1 January 1914, or then in the course 
of construction, shall be taken over as if 
by contract at the sums at which they 
were debited to the inventory, with the 
addition of their proportionate share of 
overhead charges and current interest, 
less an allowance of one-fourth for wear 
and tear. From the value of such pro- 
perty so ascertained shall be deducted the 
debt with respect to interest guaranteed 
to 31 December 1913, to which for this 
purpose shall be added simple interest 
from 1 January 1921 to the date of pur 
chase. 

In the event of purchase the Companies 
renounce their right to repayment of such 
complementary expenses as they may be 
authorized to incur after the present agree- 
ment comes into force for the construc- 
tion of electrical generating stations and 
high-tension transmission lines for elec- 
tric traction. 


SECTION I. 


Miscellaneous provisions. 


ARTICLE 22. — All provisions of pre- 
vious agreements not inconsistent with 
those of the present agreement are con- 
firmed. 


ARTICLE 23. — The Minister of Public 
Works may at any time decide that the 
Alsace-Lorraine railway system shall 
enter into the common organization and 
may be subject to the conditions of the 
present agreement, the financial pro- 
visions of which shall apply to it from 
1 January preceding, or such date as may 
have been provided in the decision of the 
Minister. In such case the Managing Com- 
mittee shall be increased by the addition 


yurchase a Yailway , 


of three representatives of the Alsace- 
Lorraine system and the Council shall be 
increased by the addition of these three 
representatives together with two repre- 
sentatives of the staff of the said system 
and five representatives of the public 
interest. 


ARTICLE 24. — The Minister of Public. 


Works shall apply the conditions of this 
agreement to whatever bodies may be 
substituted for one or more of the present 
railway systems. 


ARTICLE 25. — The State renews the 
undertaking to restore parts of the rail- 
way systems that have been destroyed or 
damaged by the incidents of war to the 
same condition as that in which they 
were on 2 August 1914, in particular in 
respect of their rolling-stock, equipment 
and stores. It may require each system 
to advance all or part of the necessary 
sums; and, in such case, the State will 
repay to the system the actual charges 
incurred with respect to loans raised to 
cover such advances. All the railway sys- 
tems undertake expressly to make. no 
claim against the French State in respect 
of war damages of any kind whatever, 
and in particular with respect to the law 
laid down in the last paragraph of clause 3 
of the Act dated 17 April 1919. They 
make over to. the French State all rights 
to reparation which, under the peace 
treaty, they would have been entitled to 
formulate against Germany and her Allies, 
with the exception of damage done to 
their private estate. 


ARTICLE 26. — Forthwith, on the appro- 
val of the present agreement, the State 
of the one part, and the Companies with 
the Administration of the French State 


Railways of the other part, will’on both 


sides abandon any legal action, opposi- 


tion or judicial claim for compensation or 


restitution in respect of war charges 
which they may have instituted between 
1 August 1914 and the date of this Agree- 
ment. The Companies and the Adminis- 
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MISCELLANEOUS INFORMATION _ 
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1. — New 50-ton composite gondola cars for the Chicago, Milwaukee & St. Paul Railway. 
Figs. 1 and 2. pp. 1339 and 1340, ‘ 


(From the Railway Review. 


In leasing the Chicago Terre Haute & South- 
eastern Railway, which handles the traffic of 
the coal fields of Indiana, the Chicago Mil- 
waukee & St. Paul saw the coal traffic increas- 
ed on its lines, both for company use and for 
the territory served hy its lines. 

In order to perform this transportation of 
coal, the Company ordered 2500 composite 
gondola cars having 50 tons capacity, with 
steel framework and wooden body. 


The objective of the designers was to build | 


a car of capacity and design suitable for hau! 
ing coal and for general service, giving equal 
consideration to economy in construction and 
in maintenance. To obtain high serviceability. 
the endeavor was made to select logical sec- 
tions and to obtain a disposition of metal pro- 
portionate with the static and dynamic stresses 
to be resisted. In designing the connections 
due regard was given to the provision of ample 
rivets, while omitting those not essential. 

That considerable thought has been given to 
securing an efficient and economical design is 
evident when the strength, rigidity and a light 
weight of this car which is 40400 lb. is con- 
trasted with other designs. The underframe 
as well as the framework of the sides and ends 
of these cars are built up steel construction, 
the floor, sides and ends being lined with 
2 1/4 inch shiplapped Douglas fir. 


The built-up center sill construction, which 
is of constant depth for its entire length, is 
designed to transmit only the end forces due 
to pulling and buffing, the steel side framing 
being designed to carry all the load not com- 
ing directly upon the body bolsters. . Two 


15-inch 33.9 Ib. channels extend from end sill 
to end sill, spaced 12 7/8 inches back to back 
with combined cast steel ‘bolster separator and 
draft gear back stop. 

On the inside of the center sill channels, 
two 3 1/2 by 3 by 5/16 inch bottom chords 
extend from the front face of the draft gear 
back stop casting to a similar point at the 
opposite end of the car. These bottom chord 
angles are connected with the center sill chan- 
nels by means of rivets passing through the 
vertical leg of the angles and the web of the 
center sill channels. The two 15-inch channels 
are tied together at the top by a 20 by 1/4 
inch continuous one-piece top cover plate which 
extends from end sill to end sill. This cover 
plate passes under the transverse cover plates, 
at the body bolsters and cross bearer dia- 
phragms, and is riveted to the center sill 
flanges throughout its entire length. The 
center sills are also reinforced at their lower 
flange by the aid of two tie plates, located 
just ahead of the center plate, which are rivet- 
ed to the bottom flanges of the channels. The 
channel center sills are additionally reinforced 
by five 1/4 inch pressed pan separators which 
are located at the deep and shallow cross- 
bearers and extend full depth of the channels. 

The side sills are 9 inch 13.4 lb. standard 
channels extending from end sill to end sill, 
riveted to the body bolster and small and large 
cross bearer diaphragm pans. ‘The end sills 
are 4 by 6 by 3/8 inch standard angles, extend- 
ing full width of the car, passing over the cen- 
ter sill top cover. plate and side sill channels, 
and having the long leg in contact with and 
riveted to these members. The side sills and 
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end sills are also connected on the inside by 
means of angles and on the outside by the 
corner posts. : 
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Fig. 2.4— Section of center sill at drop door open- 
ing, illustrating method of securing longitudinal 
floor’ boards by means of traps and special board 
construction. The necessity of applying bolts 
between center sill channels is overcome. 


The body bolsters are of built-up double 
diaphragm construction and each one is com- 
posed of four 1/4 inch pans or. diaphragms 
spaced 8 inches back to back extending from 
.center sill to side sill, one 14 by 1/2 inch bot- 
tom cover plate and one 16 by 1/2 inch top 
cover plate, continuous from side sill to side 
sill. The diaphragms have a depth equal to 
the combined depth of the center sill channels 
and the top cover plate at the inner end, the 
top flange being level while the lower flange 
tapers upwards toward the outside of the car 
and fits into the contour of the side sill chan- 
nel. The bolster pans are connected to the 
body bolster top and bottom cover plates, cen- 
ter sill webs, side sills and body--bolster stakes 
by means of 3/4 inch rivets passing through 
the flanges of the pans. The same rivets, four 
in number, which connect each bolster pan 
with the center sill channel web extend through 
the vertical side wall of the combined back 
stop and bolster separator casting. The body 
bolster top cover plate extends from side sill 
channel to side channel passing over the center 
sill top cover plate. The bolster bottom cover 
plate extends from side stake to side stake 
and in addition to being riveted to the bolster 
pans is also riveted to the inside bottom sill 


chord angles. The body bolster side hearings 


are pressed from 1/2 inch plate and are riveted 


to the body bolster bottom cover plate by rivets 
which extend through the bottom flanges of 
the bolster pans. : 

As the truss side frame is designed to carry 
all the vertical/load not coming directly on the 
body bolsters three large crossbearers are used 
to transmit that portion of the load, coming 
on the center sills to the side sills. One of 
these crossbearers is located at the center of 
the car and one at a distance of five feet on 
either side of the center. The crossbearer pans 
are all pressed from 1/4 inch material, and are 
the same shape as those used in the body 
bolster construction. Each large crossbearer 
has a top and bottom cover plate of 6 1/2 by 
3/8 inch material extending full width of car. 
The top: cover plate construction is similar to 
that of the bolster cover plate in that it passes 
over the center sill cover plate. These cover 
plates are riveted to the flanges of the dia- 
phragm pans and also to the flanges of the 
center sill and side sill channels. 

Intermediate between the body bolsters and 
the first deep crossbearers are shallow cross 
bearers or ties, pressed from 1/4 inch plate 
with a uniform depth of 9 inches’for their 
entire length, which extend from center sill 
girder to side sills. These cross ties are attach- 
ed to the center girder by 6 1/2 by 3/8 inch 
top cover plates, approximately 38 inches long. 
Both the deep and shallow crossbearers are 
additionally secured, to the side sills by means 
of 3 1/2 by 2 1/4 by 1/4 inch angles. 


Four diagonal braces, pressed from 10 by 
1/4 inch plate are-used to hold the underframe 
square when abrupt changes in speed occur and 
function when cars are polled in yards by 
transmitting the polling forces to the center 
sill. These braces extend from the corner of 
the car to the juncture of the adjacent. center 
sill channel and bolster cover plate. At the 
corner of the car these braces are riveted to 
the side sill channels and the end sill angles, . 
the inner ends being riveted to the bolster 
diaphragm and its top cover plate and also to 
the flange of the center sill and its top cover 
plate. ¥? 


There are fourteen side stakes of U-section 
pressed from 1/4 inch and 5/16 inch plate, and 
stakes being open at the top and bottom. The 
second intermediate stakes are of 1/4 inch 


terial. All the stakes are similar as regards 
width, height, taper, etc., the only difference 
being in the thickness of plate from which 
they were pressed and in location of holes for 
rivet and bolt connections. The stakes are 
riveted to the side top chord and the side sill 
channels and the first and second intermediate 
stakes are additionally secured to the top 
chord by 1/4 inch gusset plates. The stakes 
on the Railroad Administration Standard 
50-ton composite gondola were 16 in number, 
-an even number per side, resulting in an open 
or blind panel at the center. With an odd 
number as on the new Chicago Milwaukee & 
St. Paul car (seven per side) there is a stake 
located at the center of the car which was con- 
sidered advisable by the designers. The panel 
length of 4 ft. 6 in. used on the administration 
car is some 6 inches less than the even 5 foot 
spacing on the present car. This longer panel 
spacing gives less slope to the diagonals which 
in this design was considered quite an advan- 
tage. 

The side diagonal braces are not of uniform 
section; the brace for each panel has an area 
based on the total force or stress to be trans- 
mitted. Standard channels are used, three 
different sizes being necessary under this plan. 
_ The bolster braces are 8 inch 11] 1/2 lb. chan- 
nels, the intermediate braces 5 inch 6.7 lb. and 
the center braces 4 inch 5.4 lb. The bolster 
and intermediate braces are additionally secur- 
ed to the top chord by means of 1/4 inch gus- 
set plates. The side end straps are of 4 by 
5/16 inch material. 


As has previously been stated, the entire 
vertical load of the car except what comes 
directly on the body bolsters is considered as 
being carried by the truss members of the side 
frame. In transporting coal, cinders, sand, 

and such material there is, in addition to the 
_ yertical bending action, a lateral pressure on 
the car sides. This results in a bending 
action on the stakes, braces and top chords 


stock, the other ten being of 5/16 inch ma~- 
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due to the entire side frames bulging. The 
stakes, braces and crossbeams under the floor 
tend to resist this lateral bending action. Cen- 
trifugal force, vibration resulting from motion 
‘and end forces due to shocks augment this 
static lateral pressure and make it. difficult 
to maintain the car sides in vertical alignment. 

The three large crossbearers in the present 
design not only serve as beams to transmit the 
vertical load from the center sill to the side 
sills and to stiffen the center sill against late- 
ral buckling but also to act as stiffeners at 
the connections of the stakes to the side sills, 
in fact to give these posts more of the canti- 
lever effect. The sides are additionally strengt- 
hened and stiffened by four 1/2 inch pressed 
shapes located 5 feet either side of the center 
of the car. Each pressing is riveted to a cross- 
bearer and, by means of a 3 1/2 by 3 by 5/16 
inch angle and the flange of the plate, bolted 
to the side boards and side stake. 

The end reinforcement consists of a vertical 
stake at the center pressed from 1/4 inch plate 
secured to the end top chord and the end sill 
angle, and two 1/4-inch pressed diagonal braces 
extending from end sill angle at center to 
upper corners of the car. Each diagonal is 
riveted to the end sill angle at the bottom and 
to the top chord and corner post at the top. 
For the side and end top chord 5 by 3 1/2 by 
1/2 inch angles with the long leg vertical are 
used. The side chords extend the full length 
of the car and are riveted to the side stakes, 
side braces and corner posts. Each top chord 
is riveted to the end center vertical post, end 
diagonal braces, corner posts and the end and 
side top chords are additionally secured by a 
1/4 inch pressed connection. The angle shaped 
corner posts pressed from 5/16 inch plate are 
riveted to side sill channel, end sill bottom 
angle and to the side and end top chords. 

The floor boards are 2 1/4-inches thick and 
Lea /4-inches face, extending full width of the 
car except at the door openings where the floor 
boards run longitudinally with the car. These 
longitudinal boards are secured to the center 
sill top cover plate by means of straps and 
bolts. All the other floor boards except those’ 
directly over the bolsters are secured to center 
siH and side sills by means of bolts and 1 3/4 


carriage bolts. 
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2— = Revision of the conditions appertaining ‘5 the application of the 8 hour day 
on: French Railways. eon 


te 


En ‘the remarkable sapbet that Mr. Guida} 
general inspector of roads and bridges, has 
just presented to the « Conseil ‘supérieur ‘> 
of French railways concerning: the rules relat- 
ing to the public administration of the appli- 
eation of the 8 hour Act on the big railways, 
he has shown most clearly the unfortunate re- 
sults which have happened to the poniaa ya in 
consequence of it. — 

--This is how he first potats out the charac- 
teristics of the’ present system: « The daily 
maximum of 8 hours is rigorously applied to 
all. men in sedentary occupations. Except in 
rare cases*no distinction whatever is. made 
between time put in and effective work done. 


_ The daily eight hours must either be continu- 


ous or spread over two periods only, very 
exceptionally over three. They must he gen- 
érally within a total period of 10 hours, ra- 
rely 12, very rarely 14 and in a few excep- 
tional cases 15 hours >» 
“What influence, may be asked, has this ar- 
fangement had on efficient working ? 
- In 1913 the men employed on the six big 
railways amounted to 352 045; if this is com- 
pared with the number of train kilometres and 
the number of traffic units (which is the sum 
of kilometre journeys and kilometric tons) the 
result comes out at 0.88 workman per 1.000 
train-kilometres (at 1.42 workman per 1000 
train-miles) and 0.79 workman per 100000 
traffic units: ; 
4 In 1920, during which year the present sys- 
teni was put.into ‘operation, the number of 
wotkmen amounted to 493 263, equal to 1.86 
individuals per 1 000 train-kilometres (2.99 in- 
dividuals per 1000 train-miles), and one indi- 
vidual per 100000 traffic units. The effi- 
ciéney therefore declined -112 % in respect, to 
train-kilometres or 28 %. when A ep ed. with 
traffic units. 

:In 1921-.a; longer trial of the 8 hour regula- 
tions made it possible to-show a better result; 
the nunrber of workmen came out at 1.62 per 


1000 train-kilometres (2.61 per. 1000 train- 
miles) and to 0.95 per 100 000 traffic units; 
in comparison with 1913 the efficiency has 
declined respectively 84 and 19 %. 

The loss in real efficiency works out toa 

percentage lying between these two coefficients 
and is brought into evidence by. the fact that 
in spite of the decrease in traffic from 1913 
to 1921, the increase of employees. on the big 
railways amounted to 110 800. 
_ The writer showed by concrete examples the 
reduction of efficiency. at stations. At the 
important station of Angers for instance, the 
staff was increased from. 1913 to 1921 by 
31 %, whilst the increase in the number of 
tickets sold only amounted to 4.6 %; on the 
other hand there was an actual decrease. in 
traffic (13 % in the number of trains and 
33 % in freight tonnage). At a station of 
small importance where’ running operations 
have sensibly declined and there has been little 
variation in the business done, the increase of 
staff amounted to 80 %. 

The same thing was noticed as regards the 
employment of pointsmen; at an important 
centre on a big line, the number of pointsmen 
was increased by 75 % for an increase of 
44 % in the number of trains dealt with; at 
a small box on the same railway two men 
are now employed for the operation of 14 trains, 
when in 1913 only one was sufficient for deal- 
ing with 16 trains. 

Finally, on this same line the decrease in 
output as compared with 1913 in the work- 
shops and running sheds is-as follows: 


- 25 % in the sum total of the large work- 
shops; 

‘23 to 27.5 % for the running sheds; 

"18 to 28.5 % for repairs; ° 

32.5 % for the whole of the stores depots. 


_ Another example of decrease in efficiency is 
that. of the Nord Railway station, the number 
of ticket windows having. been increased -by 
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30 % and the staff by 90 % for normal work- 
ing (113.9 % in the Summer period), when the 
increase of traffic only amounted to 11 %. 
From the financial point of view, the appli- 
cation of the 8 hours system has had a disas- 
trous effect as far as railways are concerned; 
the increase in cost of the staff, not including 
drivers, firemen and train attendants, amounts 
to 676 millions; the total deficit of the rail- 
ways which amounted to 3 milliards in 1920 
will exceed 1200 millions in 1922. At the 
_ present time it is quite impossible to think 


of raising the rates; there is only one means - 


to relieve the financial situation of the rail- 
ways and that is in reducing the cost of the 
staff by means of an improvement in output. 

This improvement may, according to Mr. Mus- 
sat, be obtained within the meaning of the 
Act of 23 April 1919, for as at present 
interpreted, which is the fruit of the commis- 
sions of 1919 appointed to put it into oper- 
ation, it does not take full advantage of the 
facilities accorded by it as recently pointed 
out by Mr. Justin Godard, nor has use been 
made of its elasticity as explained by the Pre- 
sident of the Republic in his speech at La Ro- 
chelle. 

In order to improve the position of the com- 
panies, the Administration had prepared a 
decree which they proposed to introduce for 
the application of the 8 hour day on railways; 
the economy however which would result on 
the actual expenditure (about 115 millions) is 
too small an amount to be at all satisfactory. 
« It might be asked, adds the reporter, if it 
would not be preferable to stick to the pro- 
visional arrangement as at present constitut- 
ed, rather than consolidate by means of regu- 
lations for public administration a situation 
which is the cause of such serious loss to the 
general interests of the Nation. » 

More interesting to the mind of the writer 
are the proposals put forward by the com- 
panies themselves. The latter would distri- 
bute the working hours over the whole year 
and fixing at 2504 (at the rate of 48 hours 
for 52 weeks and adding in one day) the num- 
ber of working hours to be divided among the 
days of the year other than the 52 rest days 
and holidays. During seven years 300 hours 


would be added yearly to this number of 2 504 
without supplementary remuneration. 

This proposal of the companies would pro- 
cure, an economy of 426 millions. 

It is this project which inspired Mr. Mussat 
to suggest to the « Conseil supérieur » regu- 
lations for the application of the 8 hour day 
which received its approval. 

The essential point in this new arrangement 
is the distribution of the working hours over 
the whole year, and according to the report, 
this arrangement would conform with the 
law. The latter in fact stipulates that the 
number of effective working hours must not 
exceed « either 8 hours per day, or 48 hours 
per week, or an equivalent amount spread 
over a period other than that of the week >. 
The law also authorises the distribution of the 
working hours over a number of days in which 
the 15 days holiday allowed by statute are not 
included since it provides in article 8 for <« the _ 
distribution of the working hours in the 
48 hour week so as to allow a rest on Satur- 
day afternoon, or any other equivalent period 
of time ». It is in this sense that the « Con- 
seil d’Etat » has interpreted the law, and in 
addition it is an interpretation that is in force 
in the municipal services of Lyons and has 
been suggested to the Municipal Council of 
Paris by Mr. de Fontenay. 

In Mr. Mussat’s counter proposal, the maxi- 
mum for a day’s work is fixed in principle at 
10 hours (instead of the 12 hours previous to 
1919) and as regard those whose duties may 
necessitate a greater length of time, this must 
not exceed 12 hours. 

These exceptions will be classified either as 
of a temporary or permanent nature, Those 
of a temporary nature arise from work that, 
is urgently required, the immediate execution 
of which is necessary for the prevention or 
repairing of a breakdown, organised measures 
for salvage, or in case of an abnormal increase 
of work during a period of heavy traffic. In 
the latter case the number of hours must not 
exceed 450 per year. 

As in the scheme put forward by the rail- 
ways, an increase of hours is provided for in 
the form of 300 hours without extra pay per 


year, this being deducted from the 450 bours in 
exceptional cases mentioned above. This addi- 
tional 300 hours cannot be considered, says 
the reporter, to be excessive. In fact this 
adjustment the institution of which conforms 
_ with the spirit of the Act should by definition 
bring about an intermediary state between 
that corresponding to the situation existing 
_ before the Act of 1919 and that created by the 
decree. Now, before the Act of 1919, the maxi- 
mum number of working hours for an em- 
ployee at the rate of 12 hours for 313 days 
amounted to 3756. The proposed decree 
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1 Immediately after the war the Roumanian rail- 
_ ways were confronted with serious difficulties 
_ which have not yet been completely overcome, 
; and which have had the most unfortunate in- 
| fluence on the general condition of the coun- 


try by causing an extreme shortage of trans- 


- port at the very moment when good working’ 


of the railways would have contributed enorm- 
ously to the economical recovery of Roumania. 

The reasons for this shortage are many, but 
they all refer to the same source, which is the 
war followed by the political and economical 
disturbances it has caused in Eastern Europe. 

Roumania, actually, came out of the war 
with the addition of territory which more 
than doubled its original area, but weakened 
by invasion the regions received as her share 
came to her in a condition of extreme disor- 
‘ganization. The railways were the first to 
suffer from this state of affairs; from 1 860 
miles of track which Roumania possessed be- 
fore the war the railway/system increased to 
about 7450 miles, but for this four-fold in- 
crease the number of. locomotives available 
was only the same as. that which the country 
possessed at the commencement of hostilities. 


(4) From the Bulletin de la Société d’ Etudes et 
@Informations économiques of 17 June 1922 
(Bulletin of the Society for Research and Invest- 


gation). 
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brings this maximum down to 2504 or a dif- 
ference of 1252 hours, so that’ the increase 
above suggested does not amount to a quarter 
of this difference. : 

Switzerland, which, unlike France, has not 
had to face the trials of a war, has just per- 
mitted an extension in the weekly working 
hours which may amount to 54, This 54 hours 
allowance is equivalent to 2817 annual hours, 
that is to say, that they exceed the 2 804 hours 
which results from the suggtsted increase of 
300 hours. 

M. PESCHAUD. 


3. — The reorganization of the Roumanian railways. ('). 


Moreover, more than half the railway sys- 
tem was in the hands of a non-Roumanian 
staff of men who were only slightly familiar 
with the working methods of the Roumanian 
Administration, and of whom some had only 
an extremely rudimentary knowledge of the 
Roumanian language. In Bessarabia, it was 
necessary to replace the Russian staff, which, 
even before the status of the railway had been 
definitely determined, had left the country, 
leaving the rolling stock and the tracks to 
look after themselves. These tracks, more- 
over, were not connected with the rest of the 
railway system as they had been built to the 
Russian gauge, whereas the other Roumanian 
lines are of normal gauge. This difference 
still exists. 

Finally 150 railway bridges of all kinds, 
some of great size, required to be rebuilt in 
Bukovinia and in the old kingdom of Rouma- 
nia, and the greater part of the shops for 
building and repairing the rolling stock, which 
had fallen into the hands of the Bolshevists, 
had had to be closed; the production of those 
shops that still continued to work was only 
insignificant. 

Shortage of staff and of rolling stock, dis- 
organization of the workshops of the services, 
want of uniformity in the gauge of the track 
and in the methods of working, and partial 
destruction of the lines: these were the con- 


duce a shortage of fuel, 
reacted on the former and | 
covering. ty 
: Se the winter of 191 


trai ins per 
“With regard 


wae the Scmaphioes soothed for several 
months. : 5 

At the present time the Rea pi is ‘much 
improved. Thanks to. the firm stand that was. 
made by the Government at the time of the 
great railway | strike in the. autumn of 1920, 
by putting the railway staff under military 
rule and introducing martial law and courts 
martial, a complete victory was obtained over 
the Bolshevistic tendencies shown by. the staff, 
and this object. was attained without the 
shedding of any blood. whatever. Moreover, 
the instittition of a bonus system and of 
various allowances to the staff completed this 
work of reorganization and brought the em- 
ployees back to a sane frame of mind by 
eliminating the disturbing — ‘influence that is 
always caused by inadequate maraeaeiag “power — 
of wages. - -: ; : * : 

The results exter) thanks to the as 
ation of the two methods, were so satisfactory: 
that, during 1921, it was possible: to consider: 
the resumption of ordinary working, to. which, 
however, a.return was only made | radually, 
the demobilisation of the staff being spread, 
as a precautionary measure, over a period of 
several months. —— - . - 
r. Once the. question . of the staff had been improvem 
settled, the other, which was certainly equally senger “traffi o 


that existing before the war, and the mean 
number of trains on the main line is from 
2 to 4 fast trains:per day. Each month a 
certain number of new trains, both’ express 
and slow, are put into service. 

Unfortunatelly the goods traffic still leaves 
much to be desired: in the first place the 
stock of goods wagons was more difficult to 
replace than the passenger coaches, because 
it comprised a much larger number of ve- 
hicles, and it is in fact still inadequate. In 
addition it is not employed efficiently; it is 
not uncommon for there to be an excess of 
wagons at one point of the railway system 
and a shortage at another part. Again the 
staff is still wanting in practical knowledge 
and it is evident that time alone can remedy 
this state of affairs. Another disadvantage, 
which has already been mentioned above, still 
exists: it has not been found possible to 
change the gauge of the Bessarabian railway 
system to the normal 1 m. 44 (4 ft. 8 1/2 in.) 
gauge, and this break of gauge causes diffi- 
culty with the traffic: in fact all goods 
carried between Bessarabia and other parts 
of Roumania require to be trans-shipped. 

Finally, the Roumanian railways suffer 
from the disadvantage that is common to the 
railway systems of all those countries which 
have been evolved from the division of the 
territories of the old Central Powers: although 
a large part of the Czecho-Slovakian railway 
‘system runs to Vienna and the other part to 
Budapest, the lines of the various territories 
that were annexed to Roumania in 1918 take 
very definite directions, the western lines 
towards the capital of Hungary, the north- 
western towards Prague and Odenberg and the 
north-eastern towards Odessa. Thanks to this 
arrangement communication with the exterior 
is ensured perfectly, but the same does not 
apply to the internal communication for the 
satisfactory arrangement of which several 
large junction stations are required. The only 
traffic centres of magnitude are Arad, Temes- 
var, and Bucharest, all three situated near the 
frontier, and it cannot be hoped that Bucarest 
will ever become the point of convergence of 
those Roumanian lines carrying heavy traffic 
as is the case, for example, with Paris or 
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London; its position far’ from the centre of 
traffic would appear to prevent aay hope of 
this. 

Moreover; the first task which'will-have to be 
undertaken by the Administration of the Rou- 
manian railways, once the rolling stock has 
been reconstructed and the railway system 
reduced to a uniform gauge, will be the impro- 
vement of the existing connexioris between the 
railway systems in the various Roumanian 
provinces by means of new lines running in 
the direction of the main streams of exchange 
of traffic that run through Roumanian ter- 
ritory. The matter has already received atten- 
tion and a certain number of the new lines 
that will have to be built in the future have 
actually been planned. These lines, with’ the 
addition of those which were in course of con- 
struction at the time that war was declared 
—and. which had to be abandoned for the 
time, but will be recommenced: at once -— are 
the following: 

Salonta Mare (Nagyszalonta) Chisineu 
(Kisje-né6). This line makeg* communication 
between the frontier regions of the north-west 
(the Russian Carpathians) as well as eastern 
Slovakia with the large commercial districts 
of the Banat of Temesvar. But as the town 
of Bekescsasba, which is the junction of the 
railways serving these various regions, is still 
in- Hungarian territory, it is necessary to run 
300 miles through Teins (Tévis) in Transyl- 
vannia, in travelling from. Grossvardein to 
Arad, which are only 68 miles apart as the 
crow flies. The construction of a railway 
connecting these two points along the shortest 
route moreover has been commenced; the.-work 
was easy, the only two operations that pre- 
sented any difficulty being the crossing of the 
white Kérosz and the black K6rosz. The en- 
gineers anticipate that the line will be in 
working order during May. - | ' 

At the same time the change of gauge of 
the Grossvardein-Volea Lui Mihai (Ermihaly- 
falva) line was undertaken; this line, which 
had been reduced to the condition of a light 
railway of no importance during the time of 
the Hungarian rule, will play a leading part 
in the relations of Roumania with Czecho- 
Slovakia and its other western neighbours. 
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Thanks to this line, as well as to that pre- 
viously mentioned, Roumania will have.a large 
_loop line running round the western frontier 
for almost the; whole+pf its length, a dine 
which by means of numerous branches into 
the bordering territory will become a valuable 
auxiliary for trading with Poland, Czecho- 
Slovakia, Hungary and Yugo-Slavia, thus re- 
lieving the Transylvanian system which is not 
capable of carrying heavy traffic on account 
of its steep gradients and sharp curves, due 
to the mountainous character of the country. 

These are the only two lines'on which any 
work has been done since the armistice. All the 
other lines named below only exist as schemes 
or had been partially constructed before 1914, 
work on them: abandoned during the war, and 
not recommenced since. 

These are: 


le The Bucharest-Rosiori-Caracal-Craiova 
line, which will shorten the run between Bu- 
charest and Orsova, with the advantage over 
the existing line of running through flat 
country ; 

2° The Bucharest-Faurei-Tecuciu line, which 
will put Bucharest on the one hand and Bessa- 
rabia on the other in direct communication 
with the ports of the Danube and‘of the Black 
Sea and will, moreover, thanks to the cross- 
line at Tecuciu-Marasesti, double the impor- 
tant line from Czernowitz to Bucharest on the 
Marasesti-Bucharest system; 

3° The Hamangia-Babadag-Tulcea line, which 

will bring northern Dobrudja and the delta 
‘ of the Danube more closely into communica- 
tion than at present with the large streams 
of railway traffic. 


The lines that have been projected, but have 
not yet been commenced, are: 


1° Caransebes-Resita: which will place the 
rich metallurgical basin of: Oravitza Anina 
Steierdorf, of which Resita forms the centre, 
in direct communication with the interior of 
the country. At present exchange of traffic 
can only be carried out through Temesvar, 
which causes an unnecessary increase in the 
length of the journey. The proposed junction 
will probably not be completed without some 


difficulty owing to the mountainous character 
of the country; 

2° Petrosani-Bumbesti: this line will give 
an outlet for the coal from the fields of Pe- 
trosani to the old kingdom of Roumania; this 
coal is the,only coal of real industrial value 
in greater Roumania. The output estimated 
at 600 trucks per day before the war, has 
fallen at present to less than half this figure 
owing to difficulty of supply to the interior 
and if the congestion of traffic should con- 
tinue it will be necessary to limit the output 
still further in order to avoid accumulating 
too large a.stock on the spot. The future line 
will follow the narrow Sili gorge and will 
have a number of tunnels; 

3° Cronstadt-Nehosiasi: this line is intended 
to replace the present line from Cronstadt to 
Predeal and Campina for the central Rou- 
manian traffic to Galatz and the mouths of 
the Danube;. the existing line traverses a 
mountainous country going over a pass over 
3.280 feet above sea level and has every dis- 
advantage — narrow tunnels, heavy gradients, 
sharp curves, etc. — tending to slow down the 
traffic. Moreover, as Predeal is the junction 
point of three important lines, it follows that 
the line from Cronstadt to Campina is in a 
chronic state of congestion; it is also thought 
that the proposed line which will be better 
constructed and have its summit at a height 
of 2625 feet only, will afford considerable 
relief and will be the chief means of hastening 
the end of the shortage of transport; 

4° Balti (Bielzy), Orhei (Orgjejen), Kichi- 
neff-Sachaidac. A glance at the map will 
show that Bessarabia at present requires a 
main line crossing it to make a junction be- 
tween the Danube and southern Roumania; 
the proposed line will fill this want and at 
the same time it will end the isolation of the 
Orhei region, at present due to the absence 
of any line connected with the rest of the 
railway system; 

_ 5° Dornatrava-Ilva Mica (Kisilva). Just as 
there is no direct railway communication be- 
tween Bessarabia and the Danube, so also 
northern Bessarabia and Bukovina ‘are wit- 
hout direct communication; to get from Dor- 
natrava to Ilva Mica about 44 miles apart it 


is necessary to go through Ghimesch, Cron- 
stadt, Predeal, Scatzburg and: Bistritzan, a 
distance of more than 435 miles or ten times 


flies. This anomaly would be difficult to 
explain unless account were taken of the hos- 
tile feeling existing between Austria and Hun- 
“gary before the war, which often led them to 
sacrifice the most urgent economical and stra- 
tegic interests, as in this case; 
6° Finally the Sighet-Baia-Maro line, which 
will connect the Roumanian system with a 
line entirely dependent on the Czecho-Slova- 
kian system, and the Constantza-Carmen Syl- 
va (Tchirghio) line, constructed with a view 
to ensuring the development of the bathing 
resort of the district of Carmen Sylva, the 
construction of which should be completed dur- 
ing next summer. 


In conclusion it should be noted that the 
schemes, set forth above, only form about one- 
fourth of the whole programme for extension 
of the railway system, which involves the con- 


the distance between termini as ‘the crow - 
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struction of 1243 miles of new track com- 
menced during last year by the Minister of 
Transport. The Roumanian Government is 
taking dm active interest, itwill’ be seen, in 
equipping its country with a railway system 
which will seal its political unity and at the 
same time hasten its economic development. 
It might be feared that the means available 
for effecting this would prove unequal to the 
ambition of the Government, but the estimate 
of the Ministry of Transport figure in the 
1922-1923 Budget at the amount of 3 milliards 
187 631 000 lei, an increase of 927 millions of 
lei over the previous financial year. It will 
thus be seen that public works are given the 
first place in the general budget, and this 
speaks well for the effort which the public 
departments have decided to make in order 
to terminate the shortage of transport and to 
afford to Roumania the transportation faci- 
lities necessary for the full development of 
its industrial and agricultural resources. 


M. PEScHAUD, 
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OFFICIAL INFORMATION ~ 


ISSUED BY THE 


‘PERMANENT 


COMMISSION 


OF THE 


INTERNATIONAL RAILWAY CONGRESS ASSOCIATION 


Meeting of 15 July 1922 of the Permanent Commission, 


The Permanent Commission of the In- 
ternational Railway Congress Association 
met on 15 July 1922 at the Railway Hotel, 
Brussels. 


Present : Messrs. ToNDELIER, president; 
BRUNEEL and COoLson, vice - presidents; 
BEHRENS and Sir Evelyn CeciL, members 
of the Committee; Barnet-Lyon, Braem, 
CAUFRIEZ, DU CASTEL, FONTANEILLES, Fou- 
LON, Franza, Sir Guy GRANET, HANREZ, 
HeEroip, JAvARY, KeEyr, Mance, Marcor, 
MEREUTZA, PHILIPPE, Ripoup, TsANc Ou, 
Vander Rupt, members; VERDEYEN, gen- 
eral secretary. 


Messrs. HoLeMANs, secretary-treasurer ; 
HABrRAN, assistant secretary - treasurer ; 
Desprets and Minsart, assistant secreta- 
ries, were present at the meeting. Letters 
were read from members unable to attend. 


* 
* * 

I, — At the general meeting on the 
27 April, the Rome Congress adopted the 
scheme of rules drawn up, in the name 
of the Permanent Commission, in 
Mr. VeRDEYEN’s report, with the following 
provisos : 


1° That the alterations in the text pro- 


posed by the special section dealing. with 
the different subjects be confirmed; 

2° That article 17 (subscriptions) be re- 
placed by article 18 in the scheme drawn’ 
up by the special section. 


The Permanent Commission approved 
of the final text of the Statutes which were 
published in the September number of 
the monthly Bulletin. 


* 
* * 


II. — At the final meeting of the Rome 
session, the assembly decided to hold the 
next Congress at Madrid in 1927. Several 
English delegates, however, expressed a 
wish for the meeting of the Congress to 
take place in London on the occasion of 
the centenary of the British railways, 
which will be celebrated in September 
1925. 

In view of the great advantages which 
the Association might gain by holding 
the meeting in England, the Permanent 
Commission asked if the Spanish Govern- 
ment would be opposed to postponing the 
Madrid meeting say until 1930. The 
latter is quite agreeable to this pospone- 
ment. 

There is therefore no reason why the 


next session should not take place in Lon- 
don, either in September 1925, or in the 
Spring of 1926, and on the proposal of 
the Executive Committee, the Permanent 
Commission decided that the next session 
shall be held in London during the sec- 
ond half of the year 1925. 

The English delegates have given assur- 
ance that the English companies will be 
pleased to make all the necessary arrange- 
ments for this meeting. 


* 
“ * 


III. — At the general meeting of the 
27 April last, the Congress instructed the 
Permanent Commission to nominate dele- 
gates from Poland, Egypt and Japan, a 
fourth delegate from the United States, a 
seventh English delegate and a second 
Spanish delegate. — 

The Governments of Poland, Egypt, Ja- 

pan and the United States have not yet 
nominated their delegates. 
Sir Francis Dent, South Easthern & 
Chatham Railway, was appointed to the 
vacancy open to Great Britain, and Senor 
VALENCIANO, assistant general director of 
Public Works to the Ministro de Fo- 
mento, to the vacancy open to Spain. 


* 
* * 


IV. — The balance sheet for the finan- 
cial year 1921-1922 has been submitted, 
from the 22 June last, for examination 
by the members of the Permanent Com- 
mission. 
This balance sheet has been audited 
and found correct; the Commission has 
approved of the same, together with the 
estimated expenditure for the period 
45 April to 31 December 1922. 

In drawing up this estimate, account 
hasbeen taken of the decisions by the 


— 1351 — 


Rome Congress at the general meeting of 
the 27 April last. 

Article 17 of these rules provides that 
the annual subscriptions of the adherent 
administrations shall consist of a fixed 
sum of 200 francs, and a variable sum 
not_exeeeding 50 centimes per kilometre. 

This variable sum has been fixed at 
35 centimes per kilometre. 

es 
4 * * 

V.— The following changes in member- 
ship have taken place since the last meet- 
ing: 

A. — GOVERNMENTS. 


The Finish Government has joined the 
Association. 


B, — ADMINISTRATIONS. 


The following have joined the Associa- 
tion : 


Finish State Railway .... 4091 km. 
Buffalo & Susquehanna Rail- 

MEANT Re pycyith seta cel Tr 407 — 
Wabash Railway ...... 3980 — 
Franco Ethiopian lailway 

Company (Djibouti to Ad- 

dis-Abbebay. =’. .3s6 200. 783 — 
Indo-China and Yunnan Rail- 

BW DMs ve or an cae Wesel ait see 871 — 


The following have ceased to belong to 
the Aissociation : 
Pau- Oloron-Mauléon Rail- 

way and Bayonne-Biarritz 


Anjou Light Railway... . 


The Association consists at the present 
time (July 1922) of 268 administrations 
working lines amounting to 407 000 kilo- 
metres. 
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A. S. BALDWIN, 


Vice-president of the Illinois Central Railroad; 
Reporter to the Rome session (1922) of the International Railway Congress. 


Mr. Archibald Stuart Baldwin, vice- 
president of the Illinois Central Rail- 
road, died very suddenly on 26 June 
1922, at the age of 61, of angina pectoris, 
on a Michigan Central Railroad train 
enroute from New York to Chicago. He 
was returning from a three-months’ trip 
to Europe, during which time he made 
a study of railroads and railroad termi- 
nals preparatory to reconstruction and 
electrification of the Chicago Terminals. 

He was descended from « The Elder 
John, » one of three Baldwin brothers 
who came to America from Berks Coun- 
ty, England and settled in Milford, Con- 
necticut 1632. 

Mr. A. S. Baldwin was born in Win- 
chester, Va.; 28 September 1861.. He was 
educated in private schools, Shenandoah 
Valley, Winchester, Va., and Staunton 
Military Academy. After teaching one 
year, he entered the railway service in 
1879 as rodman on the Richmond & Alle- 
gheny Railroad, now part of the Chesa- 
peake & Ohio Railroad. He was later, 
1881 to 1883, assistant engineer of the 
Iron and Steel Works Association of Vir- 
ginia, and engaged on railroad and blast 
furnace construction and development of 
ore mines. 

In 1884 he re-entered the railway ser- 
vice as draftsman and assistant engineer 
on the Philadelphia extension of the Bal- 
timore & Ohio Railroad, where he was 
in’ charge of construction of bulkheads 
and docks on the Schuylkill River. He 


left the service of the Baltimore & Ohio 
Railroad in 1885 to accept a position 


with the Chicago, Milwaukee & St, Paul 
Railway as principal assistant engineer, 
on the construction of its bridge across 
the Missouri River at Kansas City. Fol- 
lowing this employment he was for a 
short time resident engineer on the con- 
struction of the St. Louis & Texas Rail- 
road, now a part of the Louisville, Hen- 
derson & St. Louis Railroad. 

He entered the service of the Louis- 
ville & Nashville Railroad in the Fall of 
1887 as assistant engineer, during which 
time he aided in the development of the 
mineral district around Birmingham, 
Ala., was advanced to principal assistant 
engineer, in the office of the chief en- 
gineer, and later promoted to Roadmas- 
ter, leaving the service of that company 
in 1901. 

On 1 September 1901 he came to the 
Illinois Central Railroad as principal as- 
sistant engineer; he was advanced to en- 
gineer of construction 1 May 1903 and 
promoted to chief engineer of the TIlli- 
nois Central and Yazoo & Mississippi Val- 
ley Railroads 20 March 1905. As chief 
engineer he was in charge of both con- 
struction and maintenance. 

Mr. Baldwin was in charge of the con- 
struction of a number of new lines; dur- 
ing his administration grades were re- 
duced in a number of places. 

Several pieces of second main track 


were constructed, several important 
pieces of bridge construction were com- 
pleted. :- ied 


Yards were built at several points, the 
most important of these being the new 


Markham Yard now under construction 
just outside of Chicago, which will be 
among the largest in the world. 

New and enlarged mechanical facili- 
ties were constructed at many points, 
and new passenger stations were built at 
Louisville, Ky. and Memplis, Tenn. 

Track elevation in Chicago, * begun 
north of 53™* Street prior to the Worlds 
Fair, was carried forward, and tracks 
were elevated from 63"* Street to 83"¢ 
Street, and from Burnside, Ill. to Ken- 
sington, Ill. 

The signalling of the system made 
great progress, and 816.9 miles of single 
track and 631.5 miles of double track 
were signalled. 

He held the position of chief engineer 
until 1 August 1918, when, at the begin- 
ning of federal control, he was elected 
vice-president of the corporation, and 
filled this office until the conclusion of 
federal control, 1 March 1920, at which 
time he was elected vice-president in 
charge of the Chicago Terminal Improve- 
ment. 

Negotiations were begun in 1912 be- 
tween the City of Chicago, the South 
Park Commissioners and the Illinois 
Central for the improvement of the Lake 
Front. Mr. Baldwin handled the entire 
matter from the time of its inception to 
the time of his death. 

Mr. Baldwin left Chicago 29 March last 
to attend the ninth session of the Inter- 
national Railway Congress at Rome, and 
to which he was a <« Reporter », having 
prepared a paper on the question IX 
« Terminal stations for passengers >», for 
English-speaking countries. He took a 
very active interest in the Congress, and 
after its adjournment, made a trip through 
Italy, Switzerland, France and England, 
during which time he made a thorough 
study of railway terminals and heavy 


traction electrifications preparatory to 


the electrification of the Illinois Central 
Railroad terminals at Chicago. 
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The lamented Mr. Baldwin was elected 

a member of the General Committee of 
the American Railway Association and 
was member of numerous societies of 
American Engineers. 
' He was made an honorary member of 
the Tau Betta Pi, Alpha of Illinois, Uni-' 
versity of Illinois, 12 April 1918. He was 
also a member of the Franklin Institute 
and of the Chicago Engineers’ Club and 
the Flossmoor Country Club. 

He was highly respected and honored 
and made a reputation for himself as an 
engineer and an honest, conscientious 
man. 

His kindly advice, straightforward 
reasoning and pleasing personality made 
for him a large number of friends, all of 
whom held him in the highest esteam, 
and with. whom he was fond of swap- 
ping stories and telling anecdotes of his 
early life. 

He never allowed his personal friend- 
ship to interfere in any way with his 
business dealings; and after heated ar- 
guments with his friends over business 
matters, immediately the subject was 
disposed of, resumed the most cordial 
relations with them. 

He was untiring in his work, and the 


‘thoroughness with which he went into 


a subject was remarkable. He was loyal 
to his assistants and did not hesitate to 
compliment a subordinate who did his 
work well. 

He was a great lover of nature. 

Mr. Baldwin was a man of vast learn- 
ing, and, yet, with a heart as simple as 
a child. 

The funeral was held at Chicago, IIl., 
29 June 1922 and interment was at Staun- 
ton, Va., 30 June 1922. 

We present to his widow and children, 
as well as to his family our most sincere 
condolences and our compliments of 
true sympathy. 


The Executive Committee. 


- er . } i " . f 
: Gibbs, who passed 


at ‘Wayne Pas) he 


Washington in 1 1905. 
He was born at F 


ie rte che later ae M chan- 


ical Engineer, in 1878. 


‘He entered the service of The Pennsyl- 


vania Railroad Company as 
apprentice in March, 1879. In 1881 he 


went to the Richmond & Danville Rail- 


road as draftsman; was master mechanic 


of different divisions of that road, 1886- — 


1890; superintendent of motive power of 


Central Railway of Georgia from 1890 to 


1892. ‘ts 3 
Mr. Gibbs re-entered the service of The 


Pennsylvania Railroad Company in 1893° 
as assistant mechanical. engineer; was 


appointed superintendent of motive po- 
wer of the Philadelphia, Wilmington and 
Baltimore Railroad Division in 1902; 
general superintendent of motive power, 


Assdciatiogt (a 
ters) and member 
agers of the Fran Jin 

Mr. Gibbs took an_ 
work of these we 


eid importala co oe 
AVE oe to th idow and to. the 


pliments of true 2 sympath ; 
SO - p 


we ; . 


4) r? > 4 Ae 
The Executive Committee. 


